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the body’s ally against viral infection 
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Precautions: Patients with renal impairment, a history of 
gout or hyperuricaemia. Pregnancy. Side effects: Rare and 
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cervix carries a risk of cervical trauma, which can increas« 
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This thorough and practical manual will be an 
invaluable quide for use in the practice of sex 
therapy. 

The author, a highly-respected therapist, 
presents a step-by-step quide for all professionals 
involved in Emeak. The book conveniently 
divides sexual problems into the difficult and easy 
to treat. Each problem is fully discussed and ways in 
which they can be treated and managed outlined. 
Discussion techniques are explained and illustrated 
by actual case studies with patient/ therapist dialoques. 
The author has pioneered Group therapy and she 
discusses managing women's groups, men's groups 
and mixed groups. She also makes reference to ethnic 
social and religious factors which often play a significant 
part in sexual attitudes. 
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1987, 152 figures. XII. 306 pages 
Hard cover £t 29,50. ISBN 3 -540- 17485-0 


This book presents the surgical principles relevant to gynae- 


cological surgery, It aims to bring together in one volume the 
recent advances and most up-to- -date practices in this area. 


The book is divided into preoperative, operative and ii 
operative sections. In each of these, several different subjects 
are reviewed, all with the aim of relating to everyday clinical 
practice. The most important feature of the book is its inter- 
disciplinary approach, including contributions from the 
fields of surgery, vascular surgery. nuclear medicine and 
ultrasound, anaesthestology, clinical microbiology and 
urology, H willequipthe tramee and consulant gynaecologist 
to cope with a broad range of situations and complications 
encountered in modern gynaecological surgical practice. 


“tins fascinaung book... the text is a collection of superb 
essays. ,.. This book is beautifully illustrated and produced 
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Due for delivery: November 1987. 
M. Lanyi, Gummersbach 

Diagnosis and Differential 
Diagnosis of Breast 
Calcitications 

Translated from the German by T. C. Telger 


1987, 200 figures including 381 separate illustrations, 
| P tables. Approx. 264 pages. Hard cover DM JAë. 
ISBN 3-540-16949-0 





This book is the result of more than 10 years’ intensive 
research into the phenomena of breast calcifications. The 
author, himself a decisive figure in the development of 
mammography, demonstrates that a careful, detailed 
analysis of X-rays can lead to a high degree of diagnostic 
certainty. Indeed, Lanyi's descriptions make one ask why 
mammography, which originally a ned such high hopes. 
is given so little attention today, The exemplary radiologic 
investigations in this book enable the radiologist to come to 
diagnoses that are almost histologic in nature. The book 
effectively bridges the gap between pathology and radiology. 
The wealth of ideas, clear didactic style and practical in- 
formation will benefit every specialist dealing with mammo- 
graphy. 
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The Intrauterine Life - 
Management and 
Therapy 


Proceedings of the 2nd International 
Symposium on The Fetus as a Patient, 
Diagnosis and Treatment, lerusalem, israel, 
May 26-31, 1985 


edited by f. G. Schenker and D. Weinstein 


international Congress Series No. 689} 


ees 396 . 
Price: US $ 11100 DII. 250.00 
ISBN 0-444-80B08-x 


The book contains selected papers on the 
physiological and pathaphysiological 
conditions of the fetus, its assessment and 
therapy which were presented at the 
Second international Meeting "The Fetus as 
à Patient’, held in Jerusalem in May 1985. 
Approximatelu 450 scientists and € Jinicians 
fram 28 countries gathered in the Holy Cify 
of Jerusalem to present and discuss the 
results of their investigations and their 
clinical experiences in this new field of 
abstetrics, 


The book opens with a section on the 
ethical, legal and religious aspects af 
modern diagnostic and reproductive 
approaches to the fetus. Further chapters 
cover the following subjects: perinatal 
care, assessment of fetal well being by 
biochemical and biophysical techniques, 
maternal madic al complications affecting 
the fetus, diagnosis and management of 
fetal malformation. 

His our hope this book will help 
disseminate the vast dala and experience 
expressed by its scholarly participants, and 
thereby aid to define the present state of 
knowledge in fetal medicine, 


Perinatal Care and 
Gestosis 


Proceedings on the 17th Meeting of 
Organisation Gestosis. International 


FOUR 
OMPLEMENTARY TITLES 
FROM ELSEVIER 


Symposium on m ai Care and Gestosis, 
Sendai, Japan, 17-22 May 1985 


edited by M. Suzuki 
international Congress Series No. 6861 


bns 536 pages 
Price: US $ 122,25; Sd 275.00 
HS ü-444-80736-5 


This book is divided into three sections: 
Special Lectures, Symposia and Free 
Communications. 

The first section centers around pregnancy 
induced hypertension, its relationship and 
eifects with regard fo; perinatal mortality, 
smooth muscle contraction, malnutrition 
and stress, uterine resting tonus and 
magnesium sulfate therapy. A chapter also 
deals with the history and expected 
progress in EPH gestosis. 

Symposia (the second section}, has as its 
predominant theme, fetal and fetoplacental 
bloodflow, and two chapters deal with the 
systems of measurement used. 

in addition, a chapter deals with 
prostaglandins in pregnancy, while other 
Chapters deal with topics such as 
eclampsia, prolactin in gestosis, and 
endocrinological aspects of gestosis. This 
section ends with a chapter entitled 
‘immunology in a possible etiology of renal 
lesion in gestosis’. 

An extensive ‘Free Communication’ section 
gives in a broad approach clinica! 
evaluations, drugs used and their roles, 
therapies, analysis and ongoing studies in 
this many-sided field. 


Recent Advances in 
Ultrasound Diagnosis 5 


Proceedings of the International 
Symposium, Dubrovnik, 28-30 Sept. 1985 


edited by A. Kurjak and G. Kossolf 
tlniernational Congress Series No. 701] 


1986 232 pages 
Price: US $ B0.00/ Df 180.00 
ISBN 0-444-808889-5 


interventional ultresound and measure- 
ments of human blood flow are two specific 
topics discussed in Recent Advances in 
Ultrasound Diagnosis 5, in addition to 
general aspects of the significant advances 
in diagnostic ultrasound, The new 
technique of the ultrasonically guided 
puncture, invaluable for a variety of 
therapeutic purposes, has been discussed 
by a number of experts, including H. H. 
Holm, a pioneer and top expert in the field. 
Chapters dealing with the field of 
ultrasonic measurements of human biood 
flow in the fetal aorta, umbilical vessels, 
uterine arteries and ovarian vessels, as well 
as the new colour Doppler technique are 
presented. 


Neonatal therapy: an 
update 


Proceedings of the International 
Symposium, Padova 13-14 September 1985 


edited by F. F, Rubaltelli and B. Granati 
International "eem Series No. 723} 


1985 316 page 
Price: US $ 1 100. 00: Df. 225.00 
ISBN 6-444-80800-4 


The past decade tras brought a mass of new 
therapeutic practices to the attention of in 
neonatologist. Most of the contributors to 
this book are pioneers in their fisids, each 
of whom recognized the need for an 
improved understanding of the basis of 
neonatal therapy. The aim of the authors is 
to discuss the curren! state of knowledge of 
the more important areas of treatment of 
sick preterm and fullterm newborns. The 
subject matter is not confined to a review of 
antimicrobial and antiviral agents, but 

is concerned with other very important 
aspects of the care which must he given to 
the sick newborn, such as for example, 
nutrition, respiratory support, 
phototherapy, cardiovascular drugs, and 
diuretics. This authoritative volume offers 
a unique resource for neonatologists and 
pediatricians responsible for the treatment 
of ilinesses of the newborn. 
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ELSEVIER 


ELSEVIER SCIENCE PUBLISHERS 
1000 AE Amsterdam, The Netherlands 


Distributor in the U.S.A. and Canada: 


ELSEVIER SCIENCE PUBLISHING CO. INC. P.O. Box 1663, Grand Central Station, New York, NY 10164-0028, USA 


The Dutch guilder price is definitiva. US $ prices are subject to exchange rate fluctuations. Prices are excl, B.T W. for Dutch customers. 
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COMMENTARY 


Combining results from several clinical trials 


In many research areas several clinical trials 
have been carried out independently to compare 
the same or closely similar treatments. Inevit- 
ably the different trials will vary in the magn- 
tude, and sometimes even in the direction of the 
observed treatment effect, especially if the trials 
are small. There will usually also be inconsis- 
tency regarding statistical significance. How- 
ever, many clinical trials are much too small to 
detect modest, but clinically important, treat- 
ment effects, so it cannot be assumed that two 
treatments are equally effective simply because 
few, if any, clinical trials have found a statis- 
tically significant difference. Further, the quality 
of published trials varies, with clear implications 
for the reliability of their results. 

Over the last decade or so the use of statistical 
methods for the analysis of the results of mul- 
tiple clinical studies has become more common. 
The approach 1s known either as a meta-analysis 
or an overview, of which two examples appear in 
this issue of the Journal (Elbourne et al. 1988; 
Prendiville et al. 1988). 

There are three key steps in a meta-analysis: 
(a) identify all the relevant trials (preferably 
including unpublished studies); (b) assess their 
methodological quality; and (c) synthesize the 
results to get an overall assessment of the com- 
parative efficacy of the treatments. It is essential 
to specify in advance the methods to be used at 
each stage 


Identification of all trials 


There is considerable scope for bias in the selec- 
tion of studies to review (Ggtzsche 1987). 
Ideally a review of a topic should include the 
results of all clinical trials carried out, whether or 
not the results have been published. Although 
computerized databases are enormously valu- 
able for locating most published studies, many 
references will be missed (Dickersin et al. 1985), 
so it is also necessary to carry out a more exhaus- 
tive search for published trials (Sacks er al. 


1987). The issue of unpublished studies 1s more 
problematic. There is increasing evidence of 
publication bias, whereby clinical trials are more 
likely to be published if they report a statistically 
significant difference between treatments. How- 
ever, obtaining information on unpublished 
trials is both difficult and time-consuming, and 
while it is undoubtedly desirable to include such 
information, in many circumstances it is not 
feasible A reasonably objective appraisal of all 
the published evidence, even if there may be 
some publication bias, ts still valuable. 


Quality assessment 


An overview must include at least an assessment 
of the extent of three potential sources of bias— 
selection bias at trial entry, selection bias after 
trial entry, and measurement bias (Prendiville et 
al. 1988). There are, however, some much more 
complex assessment schemes (Chalmers et al. 
1981). The assessment should preferably be 
carried out independently by at least two people. 

The assessment is necessarily limited by the 
information available, usually in the Methods 
section of the paper but sometimes discernible 
from elsewhere within a paper or perhaps 
directly from the authors. It can be used to select 
which studies should be excluded from a meta- 
analysis. For example, many overviews are 
based only on randomized controlled trials. The 
quality assessments can also be used by readers 
to aid their interpretation of the review, to rank 
studies in order of methodological quality (as in 
the two papers in this issue), or even to assign 
numerical weightings to the results of different 
studies. 


Combining results 


In general, the endpoint of clinical trials is a 
binary variable, such as died/alive or cured/not 
cured. Meta-analysis of clinical trials is usually 
performed by a Mantel-Haenszel analysis, 
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preferably in combination with a graphical dis- 
play of estimated odds ratios and confidence 
intervals for each trial (DeMets 1287). The 
graphical display gives a visual indica-ion of the 
consistency of the findings and also -he uncer- 
tainty attached to the results of each trial. The 
trials with the wider confidence intervals have 
the least reliable results as a consequence of 
their small sample size. 

The basic principle of the method is to calcu- 
late an estimate of the difference be-ween the 
effects of the two treatments for each trial and 
then to construct a weighted combination of the 
estimates, the weights depending on the vari- 
ance of each difference. The actual data for the 
separate studies are not combined. The analysis 
leads to an estimate of the ‘typical’ relative treat- 
ment effect, in the form of an odds ratio. The 
confidence interval for this estimate is much nar- 
rower than that for individual trials. The odds 
ratio is an approximation to the relative risk 
associated with the specified outcome in the two 
treatment groups. An odds ratio of around 1-0 
indicates equal risk in both groups, while an 
odds ratio of 2:0 (or 0-5) indicates that one treat- 
ment has twice the risk of the other. 


Interpretation 


Although the statistical analysis of the results of 
several trials is fairly straightforward, meta- 
analysis should not be seen as an automated 
procedure. An important part of a meta-analysis 
is the tabulation of the characteristics and results 
of the individual trials. 

The trials are bound to vary, for example in 
the type of subjects studied or the precise nature 
of the intervention. The extent to which it is 
reasonable to combine trials with different 
characteristics must be a matter of judgment. 

A meta-analysis of a group of tria which 
differ to some extent still gives valuab_e infor- 
mation of the average effect observed over those 
trials. Nevertheless, the detailed descriotion of 
all the trials allows the reader to re-analyse the 
data with alternative criteria for including trials, 
Or to examine subsets of trials. 

With statistical overviews, readers must be 


cautious about placing undue reliance on the 

estimated ‘typical’ effect. Any review of existing 

research findings is limited by the quantity and 

quality of information available. While an over- 

view may answer some broader questions, it may 

also suggest areas for further research. In 

general, in order to answer more detailed ques- 

tions about treatment benefits there can be no 

substitute for the well-designed, well-conducted 
clinical trial of adequate size. 
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The effects of routine oxytocic administration in the 
management of the third stage of labour: an overview 
of the evidence from controlled trials 


WALTER PRENDIVILLE, DIANA ELBOURNE, JAIN CHALMERS 


Summary. Recent claims that routine active management of the third 
stage of labour increases rather than decreases maternal and neonatal 
morbidity have prompted us to conduct a systematic review of the 
relevant controlled trials. In this paper we have analysed data derived 
from a total of nine published reports of controlled trials in which an 
oxytocic drug was compared with either a placebo or no routine pro- 
phylactic. Oxytocic drugs used routinely appear to reduce the risk of 
postpartum haemorrhage by about 40% (typical odds ratio 0-57, 95% 
confidence interval 0-44—0-73) implying that for every 22 women given 
such an oxytocic, one postpartum haemorrhage could be prevented. 
The available data are insufficient to assess the possible effects of this 
policy on the incidence of retained placenta, hypertension and other 


possible adverse effects. 


The introduction of oxytocic drugs for the treat- 
ment of postpartum haemorrhage has been 
regarded as 'one of the enduring achievements 
of modern science' (Moir 1964). In the 1940s 
haemorrhage was the commonest cause of 
maternal mortality in the UK (Gilliat 1949) and 
in the USA (Greenhill 1951). Mortality rates 
varied from 1 in 1318 in Canada (Conn, Vant & 
Cantor 1941) to 1 in approximately 5000 in the 
UK (Martin & Dumoulin 1935). 

Against this background obstetricians wel- 
comed the introduction of a drug that promised 
to prevent a number of these deaths. It was the 
pioneering work of Moir (1932) which led to the 
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discovery that ergometrine was the active prin- 
ciple on which the traditional oxytocic effect of 
ergot had depended (Dudley & Moir 1935), and 
after the introduction of ergometrine into 
obstetric practice half a century ago this particu- 
lar oxytocic drug became widely accepted as a 
means of controlling postpartum haemorrhage. 
Reviewing the use of ergometrine in obstetric 
practice, Moir (1955) wrote ‘Few drugs can have 
become so firmly established in so short a time 
and few drugs can be so completely indispens- 
able as ergometrine now is’. He described a fall 
in the death rate from postpartum haemorrhage 
coincident with the introduction of the use of 
oxytocics to UK obstetric practice, but he 
acknowledged the possible confounding influ- 
ence of such factors as the widespread introduc- 
tion of blood transfusion services and the advent 
of sulphonamides and penicillin (Moir 1955). 
This period was also a time of quite dramatic 
socio-economic changes, and the improved 
nutritional status of women and the antenatal 
care they received may have contributed to the 
reduced reported incidence of postpartum 
haemorrhage. Nevertheless, the maternal death 
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rate from postpartum haemorrhage fell from its 
previously static level of approximate_y 0-3/1000 
births throughout the 1930s to 0-06/1000 births in 
1952. Few would dispute the role thet oxytocic 
drugs must have played in managing postpartum 
haemorrhage effectively. 

By contrast, the routine administrat-on of oxy- 
tocic drugs in an attempt to prevent postpartum 
haemorrhage has not been accepted vniversally 
as an obstetric policy. During the 1940s several 
papers claimed a beneficial effect of routine 
administration of ergometrine in managing the 
third stage of labour (see review by Dumoulin 
1981). At this time the use of prophylactic oxy- 
tocic administration in the form of ergometrine 
(ergonovine in the USA) appeared to be popular 
in the USA (Martin & Dumoulin 1953) but was 
accepted less enthusiastically in the UK. Indeed, 
the practice was roundly condemned by Kerr & 
Moir (1949). 

Du Vigneaud (1953) reported the synthesis of 
oxytocin and subsequently Embrey et al. (1963) 
reported the advantages of combining this with 
ergometrine—as Syntometrine, the value of 
which was claimed to lie in the rapid effect of the 
oxytocin and the sustained effect of ergometrine 
(Embrey et al. 1963). A few years after the intro- 
duction of Syntometrine in the UK it became 
routine practice to administer this combined 
preparation prophylactically, usually in associ- 
ation with controlled cord traction to deliver the 
placenta (Kimbell 1958; Spencer 1962). In the 
UK and elsewhere it has now become standard 
teaching to advocate routine oxytocic admin- 
istration for managing the third stage of labour 
(Fleigner & Hibbard 1966; Hibbard 1964; 
Llewellyn Jones 1986; Myles 1985; Beischer & 
Mackay 1986; Turnbull 1976; Hickman 1978; 
Bender & Tindall 1980; Clayton etal. 1980; 
Marsh 1985). 

This teaching is reflected in the results of a 
survey of policies for the care of normal women 
in consultant and general practitioner (GP) 
maternity units in England in 1984 (Garcia et al. 
1987) which showed that an active management 
policy with Syntometrine and controlled cord 
traction was universal in those units which are 
known to have had a policy for third stage 
management. Only two out of 238 ccnsultant 
units reported that one or more ccnsultant 
obstetricians used oxytocin rather than Syn- 
tometrine routinely. A few other GP and con- 
sultant units reported that they offered women a 
choice about third stage management in their 


discussions of a birth plan. Some other units 
reported that their policy was to use active 
management except when women requested 
otherwise. 

Some women using the maternity services 
have begun to challenge the routine use of oxy- 
tocics for managing the third stage of labour 
(Chamberlain 1985; Milton 1985), not only 
because obstetric routines have come under 
general attack from many quarters, but also 
because the scientific basis of a policy of pro- 
phylactic oxytocic administration, usually as 
part of the active management of the third stage 
of labour, has been challenged. Dunn, a British 
paediatrician, has for many years pointed to evi- 
dence that these obstetric practices may inter- 
fere with physiological processes to the 
detriment of both mother and baby (Dunn 
1966a, b, 1973, 1985; Dunn etal. 1966). More 
recently, Inch (1985) has offered evidence to 
support the view that routine active manage- 
ment of the third stage of labour promotes a 
‘cascade of intervention’ through which control- 
led cord traction becomes necessary because (i) 
women are delivered of the placenta without the 
aid of gravity, (1i) the umbilical cord 1s clamped 
early and routinely, and (11) a prophylactic oxy- 
tocic has been administered. 

These uncertainties about the scientific basis 
of the current management of the third stage of 
labour have prompted us to conduct a review of 
currently available evidence, and to mount new 
research to address questions which cannot be 
answered with these data. The analysis pre- 
sented in this report addresses one main ques- 
tion: is there strong scientific evidence to 
support the routine use of oxytocic drugs to pre- 
vent postpartum haemorrhage? 

We have addressed this question by analysing 
data derived from prospective controlled trials 
in which a policy of routinely administering oxy- 
tocics prophylactically to reduce the risk of post- 
partum haemorrhage has been compared with 
either a placebo group or a group in which oxy- 
tocics were only used selectively Specifically, we 
tested the hypothesis that routine use of oxytocic 
drugs reduces the incidence of postpartum 
haemorrhage (blood loss >500 ml). We also 
attempted to assess whether routine use of oxy- 
tocics reduces the need for (further) oxytocic 
administration and increases the incidence of 
retained placenta and manual removal of the 
placenta. Although the hypertensive effect of 
ergometrine has been frequently reported 


(Hamilton et al. 1952; Baillie 1963; Hendricks & 
Brenner 1970; Johnstone 1972; Moir & Amoa 
1979; Dumoulin 1981), we have also tried to use 
data from the trials to estimate the extent to 
which routine use of oxytocic drugs increases the 
risk of hypertension. Preliminary scrutiny of the 
available reports suggested that there would be 
inadequate data to permit assessment of hypoth- 
eses concerning possible adverse effects on the 
newborn. 


Materials and methods 


Identification and selection of relevant studies 


We have attempted to locate all published 
reports of controlled trials of oxytocics for the 
management of the third stage of labour using 
the Oxford Database of Perinatal Trials 
(National Perinatal Epidemiology Unit 1985). 
Reports are entered onto the database if the 
intervention being assessed has occurred during 
pregnancy or within 28 days of delivery, and the 
allocation of the intervention(s) has been 
decided either by formal randomization or by 
some other ‘quasi-random’ method such as alter- 
nation. Further details of the database and the 
completeness of its coverage of perinatal trials 
are available elsewhere (Dickersin et al. 1985; 
Chalmers et al. 1986). 

Our search of the database yielded 27 reports 
of controlled trials of oxytocics used in the 
management of the third stage of labour. Eight- 
een of these were excluded from this analysis as 
they did not use a concurrent, non-oxytocic com- 
parison group (Moore 1956; Forster 1957; Fugo 
& Dieckmann 1958; Groeber & Bishop 1960; 
Barbaro & Smith 1961; Chukudebelu et al. 1963; 
Nieminen & Jarvinen 1963; Stearn 1963; 
Bonham 1963; Soiva & Koistinen 1964; Francis 
et al. 1965 (one paper reporting two trials); Paull 
& Ratten 1977; Sorbe 1978; Docherty & Hooper 
1981; Dumoulin 1981; Nelson 1983; Symes 
1984). Nine reports remained for further analy- 
sis (Daley 1951; McGinty 1956; Friedman 1957; 
Newton et al. 1961; Howard et al. 1964; Vaughan 
Williams et al. 1974; Hacker & Biggs 1979; Ker- 
ekes & Domokos 1979; Rooney et al. 1985). 

As shown in Table 1, the reports were pub- 
lished over a span of 34 years (between 1951 and 
1985). Overall, the trials included 4494 women 
of whom 1599 had been allocated to a ‘no oxy- 
tocic' control group. The sample sizes of individ- 
ual trials ranged from 26 to 1459 women. The 
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criteria for trial entry varied considerably 
between the studies, as did the drugs studied and 
their route of administration. 

The oxytocic drugs assessed can be broadly 
divided into four categories: (i) ergot alkaloids 
including ergometrine/ergonovine (7 groups of 
women),  methergine (3 groups), and 
dihydroergotamine methanesulfonate (DHE) (1 
group); (ii) oxytocins including oxytocin (2 
groups), Syntocinon (1 group), and Pitocin (2 
groups); (iit) prostaglandins (PGF.«) (1 group); 
and (iv) Syntometrine comprising Si.u. Syn- 
tocinon and 0-5 mg ergometrine (4 groups). 
Eight of the active drugs were given intra- 
muscularly, 9 intravenously, 3 either intra- 
muscularly or intravenously, and | 
intramyometrially. The timing of drug admin- 
istration ranged from crowning of the head (1). 
through to the birth of the anterior shoulder (8), 
after delivery of the baby (1), after cord clamp- 
ing (2), and after delivery of the placenta (7), to 
20 min after delivery (2). In all but one study the 
principal outcome of interest was blood loss, 
variously defined. 

In this paper, compansons have been made 
between all actively treated groups combined, 
and untreated controls. In an accompanying 
paper (Elbourne et al. 1988) we have compared 
different oxytocic drugs. 


Attempts to obtain missing data 


Although there are unlikely to be many, if any, 
relevant but unidentified published reports 
(Dickersin et al. 1985), other relevant trials may 
have been conducted but not published For 
obvious reasons we cannot assess the extent to 
which the trials which have been published 
represent a biased sample of all trials conducted 

We tried to overcome two other potential 
sources of bias: (a) failure to publish primary 
analyses based on all cases allocated, and (b) 
selective reporting of data on the outcomes in 
which we were interested. We sent the authors of 
all nine reports incomplete tabulations of 'raw 
data’ derived from the published reports, 
requesting that the missing data should be added 
in the empty cells in the tabulations. After con- 
ducting our analyses on all the available data, we 
sent copies of our draft manuscript to the 
authors, both for comment and in the continued 
hope that this would prompt answers to our 
queries and lead to the provision of additional 
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missing data. Six authors responded to these 
requests for clarification. 


Assessment of the methodological quality of the 
published studies 


As well as asking authors for missing data, we 
also asked them to provide specific unpublished 
information and clarify ambiguities about their 
study methods. In the light of all the information 
available to us, each trial was reviewed to assess 
its methodological quality in terms of control of 
selection bias at entry, control of selection bias 
after entry, and control of observer bias in 
assessing Outcomes. 


Control of selection bias at entry. This is achieved 
if those responsible for enrolling participants are 
unable to predict which treatment will be allo- 
cated. Control of this potential bias was judged 
to have been successful and given high credit 
(***) if drugs and placebos had been prepared in 
a form which made them indistinguishable from 
each other and the randomization had been 
organized either by the pharmacy or by tele- 
phone. Trials in which there was a small but real 
chance of the next treatment being predicted or 
discovered by those enrolling participants (for 
example, those using sealed envelopes) were 
given intermediate credit (**). Those trials in 
which there was no attempt to blind treatment 
allocation (use of patient record numbers, birth- 
dates, dates of admission, alternate allocation 
etc) were given low credit (*). 
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Control of selection bias after entry. Withdrawal 
of cases from the trial after treatment allocation, 
for whatever reason, may tend to introduce 
selection bias in the comparisons made. Control 
is achieved by ensuring that the primary analyses 
are based on data relating to all participants 
entered into the trial (***). Trials in which ana- 
lyses after withdrawals were judged to have been 
too few to engender any material bias were given 
intermediate credit (**). Others were given low 
credit (*). 


Control of assessment (observer) bias. This was 
also assessed. Some outcomes in perinatal tnals, 
such as date of delivery, death and caesarean 
section, are unambiguous and unlikely to be sub- 
ject to observer bias. Others, such as postpartum 
haemorrhage, may be assessed differently if the 
observer is aware of the trial group to which the 
subject has been allocated. Trials were only 
given full credit (***) 1f blinding was accom- 
plished successfully (as in the placebo-controlled 
trials). Other studies in which an attempt had 
been made to blind observers were given inter- 
mediate credit (**). Trials in which no attempt 
was made to reduce assessment (observer) bias 
were given low credit (*). 

In an attempt to control for our own subjec- 
tiveness in these judgments of methodological 
quality, assessments were carried out indepen- 
dently by two of us (W.P. and D.E.). When 
there were differences, these were resolved by 
discussion involving the third co-author (I.C.). 


Table 2. Assessment of methodological quality 


Control of 

selection bias 
Study at entry 
Daley (1951) * 
McGinty (1956) ud 
Friedman (1957) i 
Newton et al (1961) š 
Howard et al. (1964) TM 
Vaughan Williams et al (1974) Bid 
Hacker & Biggs (1979) A 
Kerekes & Domokos (1979) o: 
Rooney et al. (1985) : 


Control of 
selection bias Control of 
after entry assessment bias 
* * * 
ake * 
* * 
nm * 
*** + f 
* * 
eee ky k 
$ kt * 
ee * 


Control of selection bias at entry: *** full credit; ** small but real chance of next treatment being discovered by 
those enrolling, * no attempt at blinding, e.g. birthdate, patient records, alternate allocation etc 


Control of selection bias after entry: *** primary analysis based on all cases entered; ** analyses after withdrawals 
too few to engender material bias, question carefully handled; * others. 


Control of assessment bias: *** blinding successful or irrelevant; ** partially blinded; * no attempt to reduce 


observer bias 
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Table 2 shows the extent to which the authors 
attempted to control for three types of bias. Our 
assessment is, of course, limited by the infor- 
mation which the authors have made available. 
Four of the papers received either ful or inter- 
mediate credit for the control of selection bias at 
entry. The other five studies allocated the treat- 
ments in such a way that those enrolling women 
into the study would have known which treat- 
ment was next in line. Seven of the aine trials 
were given full or intermediate credit for con- 
ducting the primary analysis on all cases stated to 
have been entered, thus minimizing selection 
bias after entry. Assessment of outcome was 
blind to group allocation in only two cf the nine 
trials. There was no evidence of any ettempt to 
address the problem of assessment (observer) 
bias in the other seven trials. Table 2 zlso shows 
that there was no tendency for the methodologi- 
cal quality of trials in this field to improve over 
the 35-year period over which they Eave been 
conducted. 


Statistical methods 


Using methods described by Peto et al. (1976), 
Collins et al. (1985) and Yusuf et al. (1985), we 
analysed information derived from the trials 
using a procedure which has become xnown as 
‘meta-analysis’ (Glass 1977). This approach is 
based on expressing as a ratio the odds of a 
negative outcome (a) versus a positive outcome 
(b) among women allocated to receive the inter- 
vention, with the odds of the same outcomes (a!, 
b!) among controls—the odds ratio (a:b/a!:b!). 
In each individual trial the odds ratio may be 
exaggerated or minimized because of the play of 
chance (especially if the intervention kas only a 
moderate effect, or the sample size is small). In 
each individual trial, there is an observed value 
(O) and a value that might have been expected 


(E) 1f there was no difference between the effect 
of the interventions compared. For each trial the 
difference between the observed and expected 
values (O—E) also has a variance (Var O—E). 
The sum of these differences [E (O,—E,)] 
derived from several independent trials, used in 
combination with the sum of the variances of the 
differences [E Var (O,—E,)]. provides a more 
sensitive test of the effect of the intervention and 
can be used to calculate a ‘typical’ odds ratio 
[X (O,- KyX Var (O,- E,)]. 

Within each meta-analysis, trials have been 
ordered by their methodological quality. In this 
ranking, the quality of control of selection bias at 
entry has been given priority over the quality of 
control of selection bias after entry: and the 
latter has been given priority over control of 
assessment (observer) bias. 


Results 


We were able to obtain data on blood loss in a 
form suitable for an overview analysis for only 
five of the nine studies (Table 3, Fig. 1a). An 
analysis of these data «suggests that routine 
administration of oxytocics does have an effect 
on the rate of postpartum haemorrhage 
(P«0-001), reducing it by about 40%. The 
typical odds ratio is 0-57 with a 95% confidence 
interval (CI) of 0-44—0-73. (The only one of the 
five reports which suggests that routine oxytocics 
may increase the risk of postpartum haemor- 
rhage is based on the trial which is weakest 
methodologically.) These results imply that rou- 
tine oxytocic administration could reduce a post- 
partum haemorrhage rate of about 10% to about 
6%. In other words, for every 22 women given 
such an oxytocic in a population which would 
otherwise experience a postpartum haemor- 
rhage rate of 1096, one postpartum haemor- 
rhage could be prevented. 


Table 3. Effect of routine oxytocic administration in third stage of labour on postpartum haemorrhage (#500 ml or 


20 oz) 

Study Oxytocic 
Howard et al. (1964) 24/963 
McGinty (1956) 1/150 
Daley (1951) 45/490 
Rooney et al. (1985) 34/346 
Fredman (1957) 24/11; 


Typical odds ratio 


Control Odds ratio 95% CI 
25/470 0-43 0-23-0-78 
5/50 0-04 0-01-0-27 
80/510 0-55 0-38-0-80 
42/278 0-61 0-38--0-99 
2/177 2-19 0-82—5-83 
0-57 0-44—0-73 





CI. Confidence interval. 
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Fig. 1. Effect of routine oxytocic administration in third stage 
of labour on (a) postpartum haemorrhage (Table 3), (b) the 
need for further oxytocic administration (Table 4), (c) blood 
pressure elevation (Table 5). ——+—indicates the odds 
ratio with the 95% confidence interval The study number 
codes are listed in Table 1. 
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Table 4. Effect of routine oxytocic administration in third stage of labour on the need tor further oxytocic 


administration 


Study Oxyt»cic 
Howard et al. (1964) 46/984 
Newton et al. (1961) 1750 

Friedman (1957) 100/717 
Typical odds ratio 


CI, Confidence interval 


In the light of this finding it is not surprising 
that routine prophylaxis with — oxytocics 
appeared to result in a reduced need to use these 
drugs therapeutically (Table 4, Fig. 1b). The 
comparisons from the three trials for which data 
could be obtained generated a typical 5dds ratio 
of 0-40 with a 95% CI of 0-30-0-55. 

The effect of the policy on the risks af retained 
placenta remains far from clear. We were able to 
Obtain information about retained placenta and 
manual removal of the placenta from only two 
studies (Daley 1951; Rooney eral. 1985) and 
these cannot be assumed to be representative. 
Although there is some suggestion from these 
limited data that routine administraticn of oxy- 
tocics reduces the risk of retained placenta, this 
could easily reflect selective presentation of out- 
come data or the play of chance. One cther trial 
(Kerekes & Domokos 1979) provides evidence 
of possible relevance in that the mean duration 
of the third stage was longer in the control group 
(7-3 min) than in a group given ergometrine 
(5-7 min) and a group given PGF» (3-9 min). 
The 99% CI of these estimates do not overlap. 

Only two of the studies analysed (McGinty 
1956; Friedman 1957) provided information 
about hypertension (defined as over 170 mmHg 


Control Odds ratio 95% CI 
58/475 0-32 0-21—0-49 
11/50 0-15 0-05—-0-51 
36/177 0-61 0-39—0-96 

0-40 0-30-0-55 


systolic, or over 140mmHg and 90mmHg 
diastolic, respectively). In each of these studies a 
statistically significant hypertensive effect of 
oxytocics was demonstrated. In four studies, 
data were available on blood pressure more 
generally (Table 5, Fig. 1c). Analysis of these 
data suggests that the prophylactic use of oxy- 
tocics leads to a rise in blood pressure (typical 
odds ratio 1-76, 95% CI !-33-2-33). These 
results support the suggestion that oxytocics 
increase the risk of hypertension; but they may 
also partly reflect the fact that these drugs reduce 
the risk of hypotension caused by blood loss. 
Finally, it is relevant to note that Vaughan 
Williams et al. (1974) showed that there was a 
significant rise in central venous pressure after 
the administration of ergometrine or Syn- 
tometrine but no significant effect of either oxy- 
tocin or of Syntometrine when preceded by 
diazepam. 


Discussion 

In the triennium 1979-1981. nine out of the 217 
direct maternal deaths (4-156) were attributed to 
postpartum haemorrhage—a rate of 5/10% mater- 


nities (Report on Confidential Enquiries 1986). 
The estimated 2% incidence of postpartum 


Table 5. Effect of routine oxytocic administration in third stage of labour on blood pressure elevation 


Study Oxytocic 
Howard et al (1964) 158/983 
(systolic or diastolic >20 mmHg) 

McGinty (1956) 23/150 


(systolic =20 mmHg) 

Hacker & Biggs (1979) 3/20 
(systolic or diastolic >20 mmHg) 
Friedman (1957) 

(systolic >25 or diastolic >20 mmHg) 


Typical odds ratio 


14/717 


Control Odds ratio 95% CI 
50/475 1:57 1:15-2-15 
6/50 2:45 1-17-5-15 
0/6 6.77 1-03-44-38 
1/177 2°32 0-64—8-33 
1-76 1:33-2:33 





CI, Confidence interval 


haemorrhage for 1980 as given in the latest 
report of the Maternity Hospital In-Patient 
Enquiry (1986) almost certainly underestimates 
the true extent of the problem, however (Hall 
et al. 1985; Gilbert et al. 1987). 

Our analysis supports the hypothesis that rou- 
tine use of oxytocic drugs in association with 
management of the third stage of labour reduces 
the risk of postpartum haemorrhage and the 
need for the administration of oxytocics later, 
but increases the risk of provoking hyper- 
tension. In the light of the variable methodologi- 
cal quality of the trials reviewed, it is reassuring 
that these conclusions are in accord with those 
based on the particular trial (Howard et al. 1964) 
which we judged to be least subject to certain 
biases. 

The evidence presented 1s likely to provide the 
least biased estimates currently available of the 
effects of using oxytocics routinely in managing 
the third stage of labour. It is obviously possible 
that bias has been introduced by our inability to 
include in all our overview analvses data from 
each and every one of the trials reported. Bias 
may also have resulted from «elective publi- 
cation of those trials which showed significant 
differences between the two policies (Begg 1985; 
Chalmers 1985). Unfortunately. there 1s no way 
in which we can assess either of these pos- 
sibilities without access to the unpublished data. 

We are confident, however, that our analysis 
has provided a more valid estimate of the likely 
reduction in postpartum haemorrhage rates 
achievable with a policy of routine oxytocic 
administration than estimates derived from 
studies which have used historical controls. Such 
studies have suggested that the introduction of 
routine oxytocic prophylaxis results in a reduc- 
tion in the rate of postpartum haemorrhage of up 
to 90% (Lister 1950; Martin & Dumoulin 1953). 
The evidence reviewed here suggests that this is 
likely to be a considerable overestimate: the 
reduction seems more likely to be of the order of 
40%. We believe that this level of reduction in 
the incidence of a serious and not uncommon 
complication of childbirth is nevertheless of 
great importance. 

This advantage of the policy must be con- 
sidered together with the rare but serious mor- 
bidity which has sometimes been attributed to 
oxytocic administration. Maternal deaths from 
cardiac arrest (Report on Confidential Enquiries 
1975) and intracerebral haemorrhage (Ringrose 
1962) have been attributed to ergometrine, as 
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have non-fatal instances of cardiac arrest and 
myocardial infarction (Browning 1974; Valen- 
tine 1977; Taylor & Cohen 1985), postpartum 
eclampsia (Hofmeister & Brown 1953; McFad- 
yen 1960; Abouleish 1976), and pulmonary 
oedema in cardiac patients (Casady et al. 1960; 
Dumoulin 1981) as a result of the venous vaso- 
constriction which is known to occur with 
ergometrine (Brooke & Robinsan 1970; Green- 
half & Evans 1970; Vaughan Williams et al. 
1974). 

Because these events are so rare the available 
randomized trials cannot provide useful esti- 
mates of the extent to which they may be 
attributable to oxytocic administration, but the 
widespread practice of withholding oxytocics 
(particularly ergometrine) from women known 
to be at increased cardiovascular risk seems 
prudent. 

Certain other rare but definite adverse con- 
sequences of routine oxytocic administration 
include intrauterine asphyxia of an undiagnosed 
second twin (Dunn 1966c), and neonatal con- 
vulsions in a baby mistakenly injected with an 
oxytocic instead of prophylactic vitamin K 
(Whitfield & Salfield 1980; Pandey & Haines 
1982). 

In principle, randomized trials should be able 
to provide useful information about adverse 
effects which are less serious but more preva- 
lent. In fact, the nine studies reviewed here pro- 
vided little usable information in this respect. 
Five of the trials made some mention of possible 
adverse effects, but apart from the investigation 
of hypertensive effects, there were few systema- 
tic attempts to quantify side-effects. Howard 
et al. (1964) merely reported a ‘paucity of sub- 
jective side-effects'. Daley (1951) stated that 
there were none. Newton et al. (1961) asked 
their patients ‘How do you feel?', half an hour 
after treatment, and the proportion who 
answered positively or negatively did not differ 
between the two trial arms. Only one woman in 
the McGinty (1956) trial complained of nausea, 
vomiting and headache. Friedman (1957) 
reported no significant differences in nausea and 
vomiting between controls and the oxytocin and 
dihydroergotamine groups, but did note statis- 
tically significantly il unpleasant symptoms 
in the ergonovine and, methergine groups. In 
view of the fact that ergometrine is known to 
lower serum prolactin levels (Shane & Naftolin 
1974; Weiss et al. 1975; Canales et al. 1976), it is 
particularly unfortunate that none of the trials 
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has investigated whether or not ergot alkaloids 
interfere with breast-feeding. 

On balance, the known benefits of routine 
oxytocic administration outweigh the likely risks 
in women who are not at increased cardio- 
vascular risk. However, most of the data on 
which this conclusion is based have been 
gathered in circumstances in which -he type of 
management of the third stage of labour was not 
documented. As we noted at the beginning of 
this paper, there are reasons for supposing that 
other elements of active management (dorsal 
position, early cord clamping, and controlled 
cord traction) may predispose to the problems 
which routine oxytocic administration would 
otherwise prevent. We are currently analysing 
the results of a randomized trial to test this and 
other hypotheses related to the postulated 
advantages of encouraging a physiological 
approach to placental delivery. 
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Choice of oxytocic preparation for routine use in the 
management of the third stage of labour: an overview 


of the evidence from controlled trials 


DIANA ELBOURNE, WALTER PRENDIVILLE, 


IAIN CHALMERS 


Summary. Prophylactic use of oxytocics reduces the risk of postpartum 
haemorrhage by about 40%. The analysis presented in this paper 
assesses which oxytocic preparation is associated with the least risk of 
postpartum haemorrhage and examines the relative effects of different 
preparations on the length of the third stage, the risk of manual removal 
of the placenta, blood pressure and other side-effects. A mixture of 
oxytocin and ergometrine (Syntometrine) appears to be the safest and 
most effective prophylactic of the alternatives which have been com- 
pared, but the quality of the evidence is not satisfactory. There is scope 
for a randomized comparison of Syntometrine with oxytocin to obtain 
unbiased and more precise estimates of their relative effects on post- 


partum haemorrhage, blood pressure and unpleasant side-effects. 


This 1s the second of two papers in which we 
present analyses based on data derived from 
controlled trials mounted to assess the effects of 
routine administration of oxytocic drugs in the 
management of the third stage of labour In our 
previous paper (Prendiville et al. 1988) we pre- 
sented evidence suggesting that oxytocic drugs 
used routinely in this way reduce the risk of 
postpartum haemorrhage by about 40%, and 
noted that the available data were insufficient to 
assess the effects of this policy on the incidence 
of retained placenta, hypertension and other 
possible adverse effects. 

Although routine use of oxytocics has become 
widespread, the choice of oxytocic preparation 
varies. Thus oxytocin is used in much of North 
America (M. Enkin, personal communication), 
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ergometrine 1s used widely in Denmark (F. 
Bgrlum Kristensen, personal communications), 
and Syntometrine (a mixture of oxytocin and 
ergometrine) is the most popular oxytocic prep- 
aration used in Britain (Garcia et al. 1987) 

In this paper we report an analysis of data 
derived from controlled trials in which the 
effects of different oxytocic preparations on 
postpartum haemorrhage and on unwanted 
effects such as hypertension have been 
compared. 


Materials and methods 


Identification and selection of 1elevant studies 


Twenty-seven trials involving four categories of 
oxytocics (ergot alkaloids, oxytocin, prosta- 
glandins and Syntometrine) in the management 
of the third stage were identified in 26 papers 
published between 1956 and 1984 using the 
Oxford Database of Perinatal Trials (National 
Perinatal Epidemiology Unit 1985; Dickersin et 
al 1985, Chalmers et al. 1986) Ten were 
excluded from further analyses because either 
they did not use a quasrrandom design 
(Chukudebelu et al. 1963; Stearn 1963, both 
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involving comparisons of different consultants), 
Or because the relevant comparisons were 
between oxytocics of the same type (Moore 
1956; Forster 1957; Groeber & Bishop 1960; 
Paull & Ratten 1977 (only ergot alkaloids); Nel- 
son 1983 (only prostaglandins)) or with a non- 
oxytocic control (Daley 1951; Newton et al. 
1961; Rooney et al. 1985). The following 17 trials 
reported in 16 papers remained for further 
analysis: McGinty (1956); Friedmann (1957); 
Fugo & Dieckmann (1958); Barbaro & Smith 
(1961); Bonham (1963); Nieminen & Jarvinen 
(1963); Howard et al. (1964); Soiva & Koistinen 
(1964); Francis et al. (1965) (one paper reporting 
two trials); Vaughan Williams et al. (1974); 
Sorbe (1978), Hacker & Biggs (1979); Kerekes 
& Domokos (1979); Docherty & Hooper (1981); 
Dumoulin (1981); and Symes (1984). 

The clinical characteristics of the studies are 
described in Table 1. The reports were published 
over a period of 27 years (1957-1984). The 
sample sizes of individual trials ranged from 11 
to 2067 women. The criteria for entry lso varied 
considerably, as did the more general manage- 
ment of the third stage and the outcomes which 
were considered. The route of administration 
was usually intramuscular or intravenous (only 
one being into the myometrium), and the timing 
varied from crowning of the head, delivery of the 
anterior shoulder, to completion of the second 
and third stages of labour. 

Ergot alkaloids and oxytocin were compared 
in seven trials (McGinty 1956; Friedman 1957; 
Fugo & Dieckmann 1958; Nieminen & Jarvinen 
1963; Howard et al. 1964; Vaughan Williams et 
al. 1974; and Sorbe 1978). Syntometrine was 
compared with ergot alkaloids in nme trials 
(Barbaro & Smith 1961; Bonham 1963, 
Nieminen & Jarvinen 1963; Soiva & Koistinen 
1964; Francis et al. 1965 a & b; Vaughan 
Williams et al. 1974; Hacker & Biggs 1979; and 
Docherty & Hooper 1981). Syntometrine was 
compared with oxytocin in five trials (Nieminen 
& Jarvinen 1963; Vaughan Williams et al. 1974; 
Docherty & Hooper 1981, Dumoulm 1981; 
Symes 1984). Only one study (Kerekes & 
Domokos 1979) compared an ergot alkaloid 
with a prostaglandin. There were no com- 
parisons of prostaglandins with either oxytocins 
or Syntometrine. 


Attempts to obtain missing data 


The authors of those six trials in which there was 
also a non-oxytocic control (McGinty 1956; 


Friedmann 1957; Howard et al 1964; Vaughan 
Williams et al. 1974; Hacker & Biggs 1979 and 
Kerekes & Domokos 1979) were contacted for 
further information. Replies were obtained 
from three of them. 


Assessment of the methodological quality of the 
published studies 


In our earlier paper (Prendiville et al. 1988) we 
described our method of assessing the 
methodological quality of the trials included in 
our analysis, and rationale for this assessment 
and the inevitable element of subjectivity which 
the assessment involves. 

Table 2 shows the extent to which the authors 
attempted to control for three types of bias in the 
studies used ın the present overview. We gave 
eight of the trials either full or intermediate 
credit for the control of selection bias at entry. 
To the extent that it was possible to assess this, it 
appeared that in 13 of the 17 trials the primary 
analysis was based on all cases entered. Finally, 
assessment of the primary outcome was blind to 
group allocation in six trials, and the issue was at 
least discussed in two further trials. 


Statistical methods 


The statistical methods used are those described 
by Peto et al. (1976), Collins et al. (1985) and 
Yusuf et al. (1985) and have been described by 
Prendiville et al. (1988). The trials included in 
the following overviews have been ranked in 
order of their methodological ‘quality’, as 
assessed in Table 2. 


Resuits 


Oxytocin compared with ergot alkaloids (Table 
3, Fig. la & b) 


The seven trials in which oxytocin was compared 
with ergot alkaloids provide no very strong evi- 
dence that these two kinds of oxytocics differ in 
their effects on the risk of postpartum haemor- 
rhage. In the trial of Vaughan Williams et al. 
(1974) there was no information about post- 
partum haemorrhage, but the mean blood loss 
was higher in the ergot alkaloid groups than the 
oxytocin group. The typical odds ratio derived 
from the remaining six trials is 0-78 (95% CI 
Q-56-1-09) and thus suggests that oxytocin is 
superior. This estimate 1s heavily influenced by 
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Table 2. Assessment of methodological quality 





Control of Control of 

selection bias selection bias Control of 
Study at entry after entry assessment bias 
McGinty (1956) ts *»* * 
Friedman (1957) * * * 
Fugo & Dieckmann (1958) tr «a IL 
Barbaro & Smith (1961) t aoa * s 
Bonham (1963) * one * 
Nieminen & Jarvinen (1963) š "t * 
Howatrd et al. (1964) eat *** * ** 
Soiva & Koistinen (1964) * 
Francis et al. (1965a) * ane .. 
Francis et al. (1965b) tir * x **A 
Vaughan Williams et al. (1974) vs I I 
Sorbe (1978) * *.. * 
Kerekes & Domokos (1979) is «e * 
Hacker & Biggs (1979) + ree TI. 
Dumoulin (1981) $ * à 
Docherty & Hooper (1981) ta: *** T 
Symes (1984) ** ne. see 


Control of selection bias at entry: *** full credit; ** small but real chance of next treatment being discovered by 
those enrolling; * no attempt at blinding, e g birthdate, patient records, alternate allocation etc. 


Control of selection bias after entry. *** primary analysis based on all cases entered; ** analyses after withdrawals 
too few to engender material bias, question carefully handled; * others 


Control of assessment bias: *** blinding successful or irrelevant; ** partially blinded; * no attempt to reduce 
observer bias 


Table 3. Effect of routine oxytocin compared with routine ergot alkaloid administration in the third stage of labour 
on (a) postpartum haemorrhage (>500 ml or >20 oz) and (b) blood pressure elevation 


Study Oxytocin Ergot alkaloids Odds ratio 95% CI 
(a) Postpartum haemorrhage 
Howard et al. (1964) 15/470 9/493 1-75 0-78-3-94 
Fugo & Dieckmann (1958) 0/324 0/149 = — 
McGinty (1956) 0/50 1/100 0-22 0-00-14 26 
Nieminen & Jarvinen (1963) 9/689 10/689 0-90 0-36—2-22 
Sorbe (1978) 33/506 52/543 0-66 0-43—1-03 
Friedman (1957) 4/214 20/503 0-52 0-21-1-27 
Typical odds ratio 0-78 0-56~1-09 
(b) Blood pressure elevation 
Howard et al (1964) 69/479 91/504 0:77 0 55-1:07 
(systolic or diastolic >20 mmHg) 
McGinty (1956) 17/50 26/100 1-47 0-70-3-12 
(systolic 220 mmHg) 
Friedman (1957)* 0/214 14/503 0 23 0-07-0-74 


(systolic >25 or 
diastolic 220 mmHg) 
"Typical odds ratio 0-78 0:58-1-06 





CI, Confidence interval 
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Fig. 1. Effects of oxytocin preperation administered in the third stage of labour (a & b) oxytocin 
compared with ergot alkaloids (Table 3) on (a) postpartum haemorrhage, (b) blood pressure 
elevation; (c & d) Syntometrine compared with ergot alkaloids (Table 4) on (c) postpartum 
haemorrhage, (d) prolonged thi-d stage; (e) Syntometrine compared with oxytocin on postpartum 
haemorrhage (Table 5). —4—— indicates the odds ratio with the 95% confidence interval. The 
study number codes are listed in Table 1 


the two trials in which bias is most likely to have 
been operating. 

In only three of the trials in which the oxytocic 
was given before the end of the third stage was 
placental delivery discussed. Although they do 
not use strictly comparable endpoints, all three 
suggest that oxytocin is less likely than ergot 
alkaloids to predispose to delayed, placental 
delivery. Nieminen & Jarvinen (1963) found a 
greater risk of prolonged third stage (>30 min) 
and retained placenta in the ergometrine group. 
Sorbe (1978) also found that oxytocin was less 
likely than ergot alkaloids to be associated with 
prolonged third stage, trapped or partially 
retained placenta and a need for manual 
removal of the placenta. Fugo & Dieckmann 
(1958) found no statistically significant differ- 
ences between the trial arms in terms of the time 
to ‘spontaneous’ delivery of the placenta, over 
60% being delivered within 3 min of oxytocic 
administration. Manual removal was performed 
in a very high proportion however (24% 1n the 
ergotrate group and 17% in the oxytocin groups) 
‘to train residents in this procedure’. 

Five of the seven papers provided information 
on pressor effects. Vaughan Williams ef al. 
(1974) showed that oxytocin was less likely than 
ergometrine to cause a rise in central venous 
pressure. Fugo & Dieckmann (1958) merely 
state that there were no significant differences in 
blood pressure between the groups. A typical 
odds ratio of 0-78 (95% CI 0-58-1-06) for blood 
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pressure elevation was derived from the only 
three trials which provided data suitable for 
meta-analysis. Thus, the available evidence sug- 
gests that oxytocin is less likely than ergot 
alkaloids to cause hypertension. 

These three studies also commented on side- 
effects such as headache, nausea and vomiting 
Howard et al. (1964) and McGinty (1956) 
reported no differences between women given 
oxytocin and ergot alkaloids, but Friedman 
(1957) stated that these effects were significantly 
worse 1n the ergot alkaloid than the oxytocin 


group. 


Syntometrine compared with ergot alkaloids 
alone (Table 4, Fig. 1c & d) 


There was no statistically significant difference 
between Syntometrine and ergot alkaloids in the 
rate of postpartum haemorrhage in the six trials 
in which data were available (typical odds ratio 
1.02; 95% CI 0-75-1-39). A typical odds ratio of 
0-78 (95% CI 0-58-1-04) suggested that Syn- 
tometrine was less likely than ergot alkaloids to 
be associated with a prolonged third stage. 

Only Hacker & Biggs (1979) considered blood 
pressure and they found that Syntometrine was 
less likely than ergometrine to be associated 
with a 20 mmHg elevation of diastolic blood 
pressure. 


Table 4. Effect of routine Syntometnne compared with routine ergot alkaloid administration in the third stage of 
labour on (c) postpartum haemorrhage (7500 ml or >20 oz) and (d) prolonged third stage 


(c) Postpartum haemorrhage 


Study Syntometrine 
Francis et al. (19655) 4/171 
Barbaro & Smith (1961) 39/300 
Francis et al (1965a) 18/587 
Nieminen & Jarvinen (1963) 5/689 
Bonham (1963) 5/391 
Soiva & Koistinen (1964) 18/560 
Typical odds ratio 


(d) Prolonged third stage 
Francis et al. (19655) 3171 


Nieminen & Jarvinen (1963) 6/689 
Bonham (1963) 10/391 
Soiva & Koistinen (1964) 66/560 
Typical odds ratio 


Ergot alkaloids Odds ratio 95% CI 
17/150 0-23 0-10-0-56 
10/300 3-62 2-02—6-49 
10/300 0-92 0-41-2-03 
10/689 0-51 0-18-1.41 
19/792 0-57 0-24-1-34 
19/560 0-95 0-49-1.82 

102 0-75-1 39 

1/183 2°94 0-41-4-07 
19/689 0-35 0 16-0-71 
15/792 1-38 0-59-3 20 
81/560 0-79 0-56-1.12 
0-78 0-58-1-04 





CI, Confidence interval. 
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Table 5. Effect of routine Syntometnne compared with routine oxytocin administration in the third stage of labour 


on postpartum haemorrhage (>500 ml az >20 oz) 


Study <yntometrine 
Nieminen & Jarvinen (1963) 5/689 
Dumoulin (1981) 52/1000 


Typical odds ratio 


CI, Confidence interval 


Syntometrine compared with oxytocin (Table 5, 
Fig. le) 


Both trials giving data on postpartum haemor- 
rhage in which Syntometrine was compared with 
oxytocin alone suggested that Syntometnine is 
superior in reducing the risk of »ostpartum 
haemorrhage (typical odds ratio 0-50; 95% CI 
0-36-0-71). This was reflected in the findings by 
Docherty & Hooper (1981) and by Dumoulin 
(1981) of a lower mean blood loss in the Syn- 
tometrine group (383 ml vs 278 ml; 264 ml vs 
230ml respectively). In contrast, Vaughan 
Williams et al. (1974), who did not present data 
on PPH as such, found a higher mean blood loss 
in the Syntometrine groups (with or without 
diazepam) than in the oxytocin group (184 ml vs 
99 ml). 

The length of the third stage wzs explicitly 
considered in only one of the trials (Nieminen & 
Jarvinen 1963). The odds of prolonged third 
stage (230 min) were reduced with Syn- 
tometrine, although retained placentas were 
more common after using this preparation. 
Neither difference was statistically significant. 
Dumoulin (1981) merely noted that the inci- 
dence of manual removal of the placenta did not 
differ significantly between the two experi- 
mental groups. 

None of these trials examined blood pressure 
elevation as an outcome, but Vaughan Williams 
et al. (1974) considered the effects of oxytocics 
on mean central venous pressure and showed 
that this was more likely to rise following Syn- 
tometrine than after oxytocin used alone. This 
effect was not detected if women had been given 
diazepam late in the first stage of labour. 

Symes (1984) showed that Syntometrine sup- 
presses serum prolactin levels and that it may 
therefore have an adverse effect on breast-feed- 
ing. As there was no evidence of a comparable 
effect of oxytocin, he concluded that this was 
due to the ergot alkaloid component of 
Syntometrine. 


Oxytocin Odds ratio 95% CI 
9/689 0-56 0-20-1-61 
74/750 0-50 0-35-0-72 
0-51 0-36-0-71 


Timing and route of oxytocic administration 


Although, as Table 1 demonstrates, there was 
considerable variation between trials in terms of 
the timing of oxytocic administration, only 
Vaughan Williams et al. (1974) and Francis et al. 
(19655) explicitly compared timing of a particu- 
lar drug, ergometrine. In neither trial was any 
effect of timing of administration identified. 

Similarly, although a number of trials (Hacker 
& Biggs 1979; Kerekes & Domokos 1979; 
Nieminen & Jarvinen 1963; Soiva & Koistinen 
1964; Vaughan Williams et al. 1974) compared 
intravenous ergot alkaloids with other oxytocics 
given intramuscularly, no trial compared the 
effect of using different routes for administering 
the same drug. 


Discussion 


The evidence presented provides no support for 
the continued routine use of ergot alkaloids 
alone in managing the third stage of labour. Not 
only ts there no evidence that they are more 
effective than other preparations, but they have 
unwanted side-effects, particularly on blood 
pressure. 

The available evidence (derived from two 
trials in which bias may well have operated) 
suggests that prophylactic use of a combination 
of oxytocin and ergometrine (Syntometrine) is 
more effective in reducing the risk of postpartum 
haemorrhage than oxytocin used alone. If 
indeed Syntometrine does afford greater protec- 
tion against haemorrhage than oxytocin used 
alone, this may be at the expense of a greater risk 
of hypertension. 

Despite many anecdotal and case sens 
reports of the effect of prostaglandins or their 
analogues in controlling postpartum haemor- 
rhage (Tagak: et al. 1976, Henson et al. 1983; 
Toppozada et al. 1981), only one trial has 
assessed the efficacy of a prostaglandin used pro- 
phylactically (Kerekes & Domokos 1979). Both 


blood loss and the length of the third stage were 
reduced when compared with ergometrine 
(0-2 mg i.v.), but the prostaglandin was admin- 
istered intramyometrially which reduces con- 
siderably its acceptability as a routine preventive 
measure. If prostaglandins are to be used at all as 
aroutine adjunct in the management of the third 
stage of labour, they should only be used in the 
context of randomized trials designed to com- 
pare their effects with those of either oxytocin 
alone or Syntometrine. 

Given the marked differences in North 
American and British practice, a large control- 
led trial comparing Syntometrine and oxytocin 
would be informative in obtaining both unbiased 
and more precise estimates of their relative 
effects on postpartum haemorrhage, blood pres- 
sure and unpleasant symptoms. 
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Magnetic resonance imaging (MRI) in obstetrics. 


I. Maternal anatomy 


M. C. POWELL, 


Summary. We assessed the ability of magnetic resonance, a recently 


B.S. WORTHINGTON, 


J. M. BUCKLEY, E. M. SYMONDS 


introduced imaging technique, to demonstrate the maternal anatomy in 
Obstetrics. The signal intensity of different maternal tissues using T, and 
T, weighted sequences was examined. The bony pelvis is depicted with 
sufficient clarity to provide an alternative to conventional X-ray pel- 
vimetry. The placenta and cervix have a distinctive appearance facilitat- 
ing the diagnosis of placenta praevia. The unique demonstration of 
cervical morphology will offer the potential for investigation into the ill- 
understood conditions of cervical dvstocia and cervical incompetence. 


The introduction of ultrasound in the 1960s is 
considered a milestone in the development of 
modern obstetrics (Donald 1965). Arterial pla- 
centography, amniography and fetography have 
since become obsolete. The technique has limi- 
tations, however, ranging from its dependence 
on operator skill and patient habitus to its poor 
ability to characterize tissues. In addition, depic- 
tion of the maternal deep pelvis and the struc- 
tures within may be especially difficult. 

Magnetic resonance is a recently introduced 
imaging technique which is an appealing alter- 
native. It employs radiofrequency radiation in 
the presence of a magnetic field to produce 
cross-sectional images of the body. The images 
are essentially distribution density maps of pro- 
tons and their related parameters (the so-called 
T, and T: times) in lipid and water. 

Prototype clinical MR imaging systems were 
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first set up in Nottingham, Aberdeen and 
London. The first obstetric images (Fig. 1) pro- 
duced by the Aberdeen and Nottingham units 
were promising, despite limitations in their spa- 
tial resolution and soft tissue contrast (Smith ei 
al. 1983; Johnson et al. 1984). Subsequent tech- 
nical advances have been rapid and now the 
place of MRI in the musculoskeletal system and 
central nervous system is established (Worth- 
ington 1983). Unlike the upper abdomen, pelvic 
imaging is not degraded by movement arising 
from respiration or peristalsis. The role of MRI 
in obstetrics is still to be assessed. We present 
our initial experience with 154 women so far 
examined. 


Subjects and methods 


In Nottingham, MRI is performed on a Picker 
(- 13T system based on a resistive magnet. Singie 
slice and multislice protocols are available. in 
transverse axial, coronal or sagittal planes. By 
altering the pattern of radiofrequency waves 
applied to the pulse sequences images can be 
produced weighted by T, or T. T. weighted 
pulse sequences (spin echo) gave both good 
tissue differentiation and good resolution. The 
T, weighted sequences (inversion recovery) 
used in our study gave useful pathological infor 
mation but were associated with a higher noise 
level. The pulse sequences and t 


heir image 
weighting are given in Table 1. Imaging time 
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Fig. 1. (A) MRI pelvimetry at 36 weeks gestation. API and APO measurements. 
Cephalic presentation (TR 500 ms, TE 40 ms). (B) Transverse axial scan through 
ischial spines for bispinous measurement (TR 500 ms, TE 40 ms). 


depends on the pulse sequence employed and 
the level of resolution required. Images are 
acquired and displayed on a 256 x 256 matrix 
yielding a pixel size of 0-8 cm and a slice thick- 
ness of 1 cm. 

Guidelines for the use of magnetic resonance 
imaging have been laid down by the National 
Radiological Protection Board (1983). 
Although no genotoxic or oncogenic potential 
has been found (Cooke & Morris 1981; Thomas 
& Morris 1981), it advises against imaging in the 
first. trimester during the period of rapid 


organogenesis. In addition, in Nottingham, 
examinations address specific clinical problems 
or situations where ultrasound has known limi- 
tations. The maternal indications for MRI exam- 
ination in our studies are listed in Table 2. All 
studies have been approved by the local ethics 
committee. Informed consent was obtained 
before examination in each case. 


Results 


In all the women examined maternal anatomy 
was demonstrated with good resolution. 


Table 1. Available magnetic resonance imaging (MRI) 
sequences 








Image 
Sequence weighting 
Spin echo with short repetition time 
(TR) and short echo delay time (TE) — T, + T. 
Spin echo with long TR and long TE T, 
Inversion recovery with medium or 
long inversion time (TI) T" 





Table 2. Maternal indications for MRI examination 





Placental abruption 16 
Unstable lie 3 
Placenta praevia 75 
Pelvimetry 46 
Gestational trophoblastic neoplasia 12 
Concurrent pelvic mass 2 
Total 154 





The bony pelvis 


X-ray pelvimetry now represents the major 
source of ionizing radiation to which the fetus is 
exposed. The potential hazardous side-effects 
from irradiation in pregnancy are well docu- 
mented (Stewart eral. 1956). Therefore MRI has 
been investigated as an alternative in the 
measurement of pelvic diameters. 

Figures 1A and B are sagittal and transverse 
axial scans of a 36-week pregnancy with a 
cephalic presentation. Cortical bone is repre- 
sented as a low intensity line. Measurements are 
taken from the edge of this line with the com- 
puter cursor. A four-slice, transverse axial pro- 
tocol demonstrates the ischial spine and 
calculation of the bispinous diameter is per- 
formed in a similar manner to above. In a study 
of 28 patients who had both X-ray and MRI 
pelvimetry a good concordance between the 
results was found (Powell et al. 1985). Scanning 
times are similar with the MRI examination last- 
ing 10 min. Due to field inhomogeneties which 
could induce geometric distortion, we have 
found it necessary to image a copper sulphate 
phantom of known dimensions before an MRI 
examination to determine any correction factor 
which may be required. 

Some variation occurred between the X-ray 
and MRI results in the anteroposterior inlet and 
outlet measurements. This, we believe, is 
related to patient posture during the examin- 


MRI for maternal anatomy 





Fig. 2. The cervix (c) (TR 2000 ms, TE 80 ms). (A 
Non-pregnant; (B) At 12 weeks gestation, placenta 
(p); (C) At 37 weeks, 1 cm dilated, fetal cerebral cor 
tex (f), bladder (b). 
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ation being supine with MRI and erect for an 
X-ray. This variance may be up to 2 cm and was 
initially observed by Russell (1969) in his assess- 
ment of X-ray pelvimetry. 


The cervix 


Ultrasound assessment of the cervix is generally 
accepted to be of limited value. Over-distension 
of the maternal bladder and acoustic shadowing 
from the fetal head may preclude display of the 
cervix, or lead to a false impression of its length 
(Goldberg 1983). The internal structure of the 
cervix is not discernible. MRI offers a unique 
method for examining the internal architecture 
of the cervix and of the complex changes it 
undergoes during pregnancy. The cervix has a 
characteristic appearance both in the non-preg- 
nant and the pregnant state (Figs 2A, B & C). 
This appearance is unique to MRI and cannot be 
seen with other imaging techniques. A band of 
low intensity is visible on either side of the cervi- 
cal canal. The mucus within the canal has a high 
signal intensity with this T. weighted sequence. 


Fig. 3. The placenta (p), cerebral cortex (c 





As yet, the nature of the low intensity band of 
the cervix is unknown, it is our belief that this 
may have a collagenous origin (Worthington et 
al. 1985). MRI may offer a potential insight into 
the ill-understood conditions of cervical dystocia 
and cervical incompetence. 


The placenta 


The placental site is well demonstrated with 
MRI because of the high signal intensity that is 
obtained when long T; weighted sequences are 
employed (Fig. 3). Ultrasound has an accuracy 
of over 90% in the detection of a placenta 
praevia (Edelstone 1977). Inaccuracies occur in 
particular relation to the posteriorly situated 
placenta praevia which is difficult to detect with 
certainty (Scheer 1973). False positives may lead 
to unnecessary hospitalization and surgery 
(Gorodeski et al. 1982). In a study involving 25 
women with ultrasound diagnoses of a placenta 
praevia who were also investigated with MRI. 
the degree of placenta praevia was over-esti- 
mated in seven and the subsequent MR scan 





) (TR 2000 ms, TE 80 ms). 
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Fig. 4. Marginal placenta praevia, placenta (p), cervix (c), fetal cerebral 
cortex (f) (TR 1000 ms, TE 80 ms). 


enabled the clinician to reduce their length of 
stay in hospital and in one patient avoid what 
would have been an unnecessary caesarean sec- 
tion (Powell et al. 1986a). With MRI, because of 
the easy identification of the cervix and placenta, 
the relation of the placental lower edge to the 
internal os can be precisely stated (Fig. 4). This 
is best demonstrated using sagittal images, but 
coronal and transverse axial views may be 
necessary. 

The diagnosis of placental abruption is impor- 
tant because of the associated maternal and fetal 
morbidity and mortality (Donald 1977). Ultra- 
sound examination is of limited value in the diag- 
nosis of the revealed abruption (Gottesfeld 
1984). The MRI characteristics of acute and 
chronic extracranial haemorrhage have been 
studied (Unger et al. 1986). A high signal inten- 
sity is associated with haemorrhage when a T, 
weighted pulse sequence is employed. This has 
led us to believe MRI may have a place in the 
diagnosis of placental abruption. Unfortunately, 
the high signal intensity of the haemorrhage only 
occurs after 48 h. This is related to the shorten- 
ing of the T, relaxation time, which in part is due 


to increasing concentration of methaemoglobin 
(Bradley & Waluch 1985). Therefore at the pres 
ent time reliable identification of acuti 
haematomas cannot be achieved. Work ts coi 

tinuing in an effort to devise suitable pulsc 
sequences which would allow this to be done 


Pelvic masses in pregnancy 


Identification of a pelvic mass occurring in the 
pregnant patient may present some diagnosti 
difficulties. Ultrasound is limited by its lack of 
specificity and there is a natural reluctance 

expose the fetus to ionizing radiation. Th 
potential of MRI in the assessment of a pelvic 
mass has been addressed and found to be 
superior to other imaging techniques (Hricak 

al. 1983; Powell et al. 19866) in differentiating 
the origin and nature of a pelvic mass. Figure 5 ts 
a sagittal T, weighted scan of a sacral teratoma 
which was identified at 24 weeks gestation. The 
MR scan demonstrated the tumour to be retro 
peritoneal and this was excised after abdominal 
delivery at 36 weeks and its nature confirmed 
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Fig. 5. Sagittal scan at 21 weeks. Large sacral teratoma below 
uterus, encroaching onto cervix (c). bladder (b) (TR 795 ms, TE 
40 ms). 





Fig. 6. Complete hydatidiform mole. (A) TR. 000, TE 80 ms (T. weighted); (B) TR 2000. TI 600 ms | l, weighted). 


Gestational trophoblastic neoplasia 


Gestational trophoblastic neoplasia occurs in 1 in 
1500 pregnancies and the diagnosis 1s usually 
readily made with ultrasound. Gestational 
trophoblastic neoplasia, as seen with MRI, also 
has a distinctive appearance (Figs 6A & B). OnT, 
weighted sequences the molar tissue has a high 
signalintensity comparable to that of placenta. T, 
weighted sequences demonstrate that this tissue 
` 1s composed of two parts. The low signal repre- 
sents trophoblastic tissue and anteriorly a high 
signal area representing blood. The high 
specificity of MRI for trophoblastic disease has 
led us to believe that this will be a useful tech- 
nique for the detection of recurrent trophoblastic 
disease when rising human chorionic 
gonadotrophin titres are found (Powell et al. 
1986c). MRI may also be used to assess the 
response of the tumour to chemotherapy. 


Discussion 


Although recent papers have assessed the poten- 
tial for MRI in obstetrics (Smith et al. 1985; 
Johnson et al. 1984), their images have been 
achieved with prototype clinical systems which 
provided limited pulse sequences and poor resol- 
ution. On a commercial resistive magnet system 
with a wider range of pulse sequences available, 
MRI is capable of accurate depiction of the 
maternal anatomy and can provide a unique 
insight into cervical and placental morphology. 
There is no doubt that because of its relative low 
cost and flexibility ultrasound will remain an inte- 
gral part ofantenatal care. MRI willactasa useful 
adjunct in situations where ultrasound has 
known limitations and will make an important 
contribution to obstetric research. 
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Magnetic resonance imaging (MRI) in obstetrics. 


II. Fetal anatomy 


M. C. POWELL, 


B. S. WORTHINGTON, 


J. M. BUCKLEY, E. M. SYMONDS 


Summary. Magnetic resonance imaging (MRI) was performed in 36 
patients at between 10 and 38 weeks gestation to determine the fetal 
anatomy that could be identified at different gestations. Fetal motion 
significantly degraded the image quality in the first and second trimes- 
ters, but in the final trimester fetal anatomy was clearly demonstrated. 
T; weighted sequences showed the fetal brain and lungs to have a high 
signal intensity. Shorter TR leading to a T, weighting gave better 
resolution of the overall anatomy. MRI has revealed the potential for 
assessment of lung maturity and the growth-retarded fetus. 


Magnetic resonance imaging (MRI) because of 
its lack of known biological hazard may prove to 
be a useful, non-invasive technique for examin- 
ation of the fetus. First reports have suggested 
that it will play a significant role in the assess- 
ment of the at-risk fetus (Smith et al. 1985; John- 
son et al. 1984). An alternative non-invasive 
imaging technique to ultrasound would be of 
benefit in specific situations where ultrasound 
has known limitations. We report our experi- 
ence to date with MRI and the fetus using a 
commercial resistive MR unit. 


Subjects and methods 


The indications for an MRI in the 36 patients 
included in this study are given in Table 1. Imag- 
ing was performed on a 0-15T resistive system, 
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within the guidelines laid down by the National 
Radiological Protection Board (1983). T, and T. 
pulse sequences were available for assessment 
with multiplanar imaging and the optimum 
sequences for fetal examination were deter- 
mined. Imaging time is dependent on the TR 
employed within the pulse sequences and varied 
from 5 to 45 min. Examinations are performed 
with the patient on her left side. No adverse 
effects were encountered during the imaging 
period except mild claustrophobic feelings initi- 
ally. Informed consent was obtained before an 
examination in each case. In addition, ten 
women entered the study who were to undergo 
an elective termination in the first trimester. 
Interpretation of the MRI scan was made with 
the knowledge of the clinical history and the 
ultrasound findings. The fetal anatomy identifia- 
ble with MRI at different gestations was 
recorded, and the potential benefits of an MRI 
examination at these stages were assessed. 


Results 


Magnetic resonance imaging acquires data over 
a time interval dependent on the repetition time 
of the pulse sequence chosen, and to a lesser 
extent the T; or T,. The technique is not in real 
time and therefore movement occurring during 
the scanning period will significantly degrade the 
image quality. Gating techniques have been suc- 
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Table 1. Fetal indications for MRI examination fetus in utero is random and cannot be overcom 


by these methods. This therefore restricts th 








Fetal abnormalities 6 I I | 

Pid ate E value considerably of MRI in the examination o 
Poor fetal growth 1g the fetus in the first and second trimesters, and ii 
First trimester termination 10 our experience we have not found this to be o 

Total 36 vaig . PEE e | 
Fetal movement is significantly reduce 
during the final trimester and is restricted mainly 
cessfully applied for both respiratory and cardiac to the limbs. At this stage detailed observations 
imaging (Steiner 1984), but the movement of the of the fetal anatomy are possible, utilizing the 





Fig. 1. Fetal cerebral cortex (c) at 33 weeks. (A) TR 500 ms, T. 40 ms: (B) TR 
1000 ms, T. 80 ms. 
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Fig. 2. Coronal sections of the fetal brain. (A) Cere- 
bellum (c). superior sagittal sinus (s). CSF (f). cerebral 
hemispheres (h): (B) Lateral ventricles v), third ven- 
tricle (t). pons (p). lateral cerebral fissure (1). thalamus 
with early myelination. TR 500 ms. T, 40 ms: (C) 
Temporal lobe (t). frontal sinus (f). 


tissue differentiation qualities of MRI, in con- 
Junction with good anatomical resolution. 


Central nervous system 


The central nervous system has been the prin- 
cipal area of interest in MRI since the first paper 
describing its application to cerebral abnor- 
malities (Hawkes et al. 1980). Subsequent 
studies have demonstrated its sensitivity to a 
wide variety of cranial pathology (Bydder et al. 
1982). The use of MRI in imaging the neonatal 
brain has also been documented (Johnson et al. 
1983). MRI may also be a useful technique for 
examination of the fetal brain, as the fetal 
central nervous system is well demonstrated in 
the final trimester of pregnancy. 

As in the adult, the signal intensity of the 
cerebral cortex heightens as the T. weighting 
increases (Fig. 1A & B). On T. weighted 
sequences the fetal brain is identifiable because 
of its high intensity visible from early in the 
second trimester. Cerebrospinal fluid within the 
ventricular svstem possesses a low signal. This 
acts as a contrast to the high signal from the 
cortex. Figures 2A, B and C are coronal sections 
through the fetal brain using a T: pulse sequence 
with a short repetition time. The cerebellum and 
spinal cord can be seen. The fetal ventricular 
system may also be identifiable. The fetal orbit 
with the non-myelinated optic nerve with a low 
signal is seen surrounded by the high signal of 
the orbital fat (Fig. 3). In the adult T, weighted 
pulse sequences provide a distinct. contrast 
between the white matter with a short T, relaxa- 
tion time, and the grey matter. In contradistinc- 
tion T, weighted images of the fetal brain are 
uniformly featureless (Fig. 4). This would indi- 
cate that the cerebral cortex has a long T, relaxa- 
tion time, which is consistent with the known 
high water content of the fetal brain: 90% in the 
10—34 week fetus compared to 72% in a child of 2 
vears (Larroche 1977; Dobbings & Sands 1973). 
As the water content of the developing fetal 
brain falls, so the lipid content rises. Myelination 
Is responsible for the grey-white matter discrim- 
ination seen in the adult brain, as this acts to 
shorten the relaxation time of the white matter. 
Myelination begins in mid-gestation and con- 
tinues into the second decade (Yakolev & 
Lecours 1967). Myelination in the thalami and 
posterior internal capsule is apparent at 36 
weeks to the naked eye and has been seen by 
MRI in the newborn infant at 40 weeks (Johnson 
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Fig. 3. The fetal orbit. TR 1000 ms, T. 40 ms. 


et al. 1983). In Fig. 2B an area of increased signal The respiratory system 

due to a shortened T, relaxation time of these 

tissues represents early myelination. Magnetic The fetal lung as seen by MRI has a quite distinct 
resonance is the only technique that can display appearance only apparent with this techniqu 
in utero the process of physiological myelina- (Fig. 5). The characteristic shape facilitate 
tion. This therefore may offer the potential for location, and when T. weighted sequences ai 
recognition of delays or deficits that may occur in employed has a high signal intensity. This di 
its development. tinguishes the lungs from the central low intei 
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Fig. 4. T, weighted transverse section of fetal brain. FR 2000 ms, T, 600 ms 
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Fig. 5. Fetal lung (1) at [8 weeks. Fetal heart (h). fetal liver (f). TR 2000 
T. 80 ms. 


ms, 





a E 
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Fig. 6. Fetal liver (I) at 36 weeks, umbilical vein (—). TR 500 ms. T. 40 ms. 


sity area representing the feta. heart. that relate to surfactant production (Thieme et 
Maturation of the lung commences around 24 al. 1983). This would result in a shortening of 
weeks gestation (Possmayer 1982). A« the lung both the T, and T. relaxation times of the lung 
develops there is an increase in water content tissue. Respiratory distress syndrome secondary 


and a rise in the phospholipid concentrations to pulmonary immaturity is a major cause of 
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Fig. 7. Fetal bladder (b) at 36 weeks, coronal view. TR 600 ms. T, 40 ms 
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Fig. 8. Fetal subcutaneous fat (—), buccal fat pad (b). TR 500 ms, T. 40 ms. 


morbidity and mortality in premature infants. proved to be unreliable (Cayea er al. 198? 
Assessment of the pulmonary maturity by con- Hadlock et al. 1985). The most sensitive prenatal 
sideration of the biparietal diameter, placental indicator of pulmonary maturity is the lecithin 
grading and the appearance of the fetal lung as sphingomyelin ratio in the amniotic fluid which 
assessed by echogenicity, texture and through requires an amniocentesis (Hallman & Teramo 


transmission with ultrasonic techniques have 1981). This may be difficult in cases associated 
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Fig. 9. Fetal cardiac image—left and right chambers (—) cerebral 
cortex (c). TR 2000 ms. T. 80 ms. 


with severe oligohydramnios. MRI may well 
present a non-invasive method of determining 
lung maturity, by assessment of signal intensity 
and the measurement of T, and T. relaxation 
times of the lung tissue. There is no doubt that if 
subsequently confirmed this would be of great 
clinical value. 


The abdomen 


The fetal liver is the most readily visible abdomi- 
nal organ, which in part relates to its size and to 
its position below the high signal intensity of the 
fetal lungs. It possesses a homogeneous Inter- 
€— intensity signal. The portal ard hepatic 

eins are also visible in most cases ir the final 
trimester (Fig. 6). 

The fetal kidneys were not visible with MRI. 


This may relate to their small size and lack of 


üssue contrast due to the paucity of retro- 
peritoneal fat. Urine in the fetal bladder has a 
low signal intensity with a short TR and TE and 
depending on the volume in the fetal bladder is 
well seen (Fig. 7). 


The musculoskeletal system 


The musculoskeletal detail that could be 
obtained in the final trimester is more obviously 


dependent on the degree of movement occurring 
during the scan. Therefore the quality is vari- 
able. Of particular interest in the final trimester 
is the demonstration with T, weighted sequences 
of the layer of fetal subcutaneous fat. This pos- 
Sesses a high signal intensity due to its short T, 
relaxation time (Fig. 8), and is most prominent 
when imaging the buccal fat pad. Ultrasound 
assessment of poor fetal growth can be inaccur- 
ate, with a tendency to over-diagnosis (Deter ef 
al. 1982), and measurement of the subcutaneous 
fat layer by MRI may be of value in the assess- 
ment of the growth-retarded infant (Stark et al. 
1985). In our experience the quantitative 
measurement of the fat layer is difficult although 
a reasonable qualitative assessment may be 
possible. Further work is required to determine 
the usefulness of these observations. 


The cardiovascular svstem 


A central low intensity area representing the 
fetal heart may be seen with MRI from earlv in 
the second trimester. By the final trimester the 
cardiac image may be resolved into chambers 
(Fig. 9). but in our experience this is an unrelia- 
ble finding. The image plane obtained through 
the heart is fortuitous and dependent on the fetal 
lie, so that interpretation may be difficult. Excel- 
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Fig. 10. Major vessels of (A) head and neck: (B) abdomen. heart (h). cerebral cortex (c). TR 2000 ms. T. 80 n 


lent images of the heart are readily available 
with ultrasound from early gestation and are 
capable of diagnosing most abnormalities that 
may occur (Allan 1983). The major vessels of the 
fetus are also seen as low intensity areas on T. 
weighted sequences (Fig. 10) and provide a 
unique view of their course in the chest and 
abdomen of the fetus. The low intensity of these 
images relates to the effect of blood flow on the 
MRI signal and is dependent on the rate of flow, 


turbulence and the image slice selected (Bradle 
& Waluch 1985). The nature of this phe 
nomenon has led to studies on the measuremen 
of rates of flow through vessels by MRI (Sing: 
& Crooks 1983). This may have an applicatio: 
obstetrics in the assessment of placental bloo: 
flow or the measurement of flow through th 
umbilical vessels. The umbilical vessels and th: 
insertion into the placenta are well demon 
strated with MRI (Fig. 11). The amniotic fluid 





Fig. 11. Insertion of umbilical cord (— ) into placenta (p). amniotic fluid 
(a) TR 2000 ms, T. 80 ms. 
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behaves in a similar manner to urine having on 
both T, and T; pulse sequences used in this study 
a low signal intensity indicative of long relaxa- 
tion times. 


Discussion 


Although MRI is a recently introduced imaging 
technique, it has made rapid progress to rival or 
surpass currently available imaging techniques. 
For the fetus, MRI has a drawback in not being a 
real time technique, so that fetal movement 
leads to a significant degradation of image 
quality. Nevertheless, in the final trimester of 
pregnancy, MRI can provide a unique display of 
fetal anatomy. We believe the role of MRI for 
the fetus will be only where ultrasound examin- 
ation provides limited or unsatisfactory 
information. 

A real time, so-called echoplanar technique, 
is under assessment, and has demonstrated its 
usefulness in the infant with cardiac abnor- 
malities (Rzedzian et al. 1983). This may well 
overcome some of the problems with fetal move- 
ment that occur with the present MR systems. 
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Pathological prognostic indicators in cervical cancer 
With particular reference to patients under the age of 


40 years 


C. H. BUCKLEY, C. S. BEARDS, H. FOX 


cervical cancer is an important predictor of death and recurrence of 


disease. Lymph node metastases are more common in patients with 
mucus-secreting carcinomas than in women with pure squamous car- 
cinomas even in what appears, clinically, to be early stage disease: such 
neoplasms are more frequent in women under the age of 40 years. The 
recognition of mucus secretion in a carcinoma and the detection of 
vascular permeation adjacent to the primary neoplasm identifies the 
patient at greatest risk of having pelvic lymph node metastases. 


Whereas the number of women over the age of 
40 years who die of cervical carcinoma in 
England and Wales has declined over the last 20 
years, the number of women under the age of 40 
who die of cervical cancer is increasing (Yule 
1978; Hall & Monaghan 1983; Cook & Draper 
1984). Many of these younger women present at 
atime when they appear, clinically, to have early 
stage disease, yet are subsequently shown to 
have widely disseminated microscopic meta- 
stases, thus the results of treatment are poor in 
these patients (Averette et al. 1975; Beecham et 
al. 1978; Piver et al. 1981; Matsuyama er al. 1984; 
Ward et al. 1985). It has been suggested that the 
neoplasms occurring in these younger women 
differ biologically and perhaps also histo- 
logically from the tumours that develop in older 
women (Wentz & Reagan 1959; Chung e! dl. 
1981). Between 1979 and 1985 inclusive, a total 
of 246 cervical neoplasms were diagnosed and/or 
treated at St Mary's Hospital, Manchester. A 
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histopathological examination of these tumours 
forms the basis of this report. 


Materials and methods 


All the material used was held on file in the 
Department of Pathology as blocks of paraffin- 
processed tissue and ranged from small, some- 
times superficial or necrotic wedge biopsies of 
the cervix taken before radiotherapy. to 
extended hysterectomies with full pelvic node 
dissection. Routine haematoxylin and eosin 
stained sections were re-examined and those 
blocks which were regarded as the most repre- 
sentative were recut to provide sections for 
mucin and glycogen stains. 

Tumours had been classified initially, in the 
first S years of the study, almost entirely on the 
basis of their general morphology. but reap- 
praisal of the earlier cases (Beards 1983) led us, 
in 1983, to introduce routine mucin and givcogen 
Stains and to reassign, where necessary, tumours 
diagnosed before this date (Tables 1 & 2). 
Tumours are now routinely stained with a com- 
bined PAS/alcian blue stain before and after 
treatment of the sections with diastase. the 
alcian blue being used at a pH of 2-4. This allows 
for the demonstration of both glycogen and a 
wide range of epithelial mucins. 

Note was taken of the type and differentiation 
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Table 1. Original histopathological diagnoses of 246 
cervical carcinomas before the introduction of routine 
mucin stains 





Number of women 





keratinizing, large-cell (moderately well differ- 
entiated) carcinomas there was a greater degree 
of cellular pleomorphism, intercellular bridges 
were absent or ill-defined and cell borders often 
indistinct: individually keratinized cells, identi- 


Original diagnoses n (6c) a . . ets 

fiable by their eosinophilic cytoplasm, were 
Squamous carcinoma 187 (76) present and sometimes were aggregated in the 
Adenocarcinoma 28 (11-4) centres of cell groups but epithelial pearls were 
Adenosquamous carcinoma I5. (6.1) absent or very infrequent and poorly formed. In 
Undifferentiated carcinoma 10 SpRED the absence of obvious cellular keratinization 
Miscellaneous tumours 3 (12) (poorly differentiated squamous carcinoma), 
Metastatic tumours 3 (zy the diagnosis depended for the most part upon 
Total 246 the pattern of tumour growth, and the finding of 





* These three tumours are not included in the sub- 
sequent analysis. 


of the tumours, the presence of vascular space 
permeation by carcinoma adjacent to the 
primary neoplasm, the presence of nodal meta- 
stases and such associated phenomena as cervi- 
cal intraepithelial neoplasia (CIN), adenocar- 
cinoma in situ (AIS) and features associated with 
human papillomavirus infection. A comparison 
was made between the pathological features of 
those carcinomas detected in women aged 39 
years and under and those developing in older 
women. 


Criteria for the diagnosis of squamous 
carcinoma 


A diagnosis of well differentiated, keratinizing 
squamous carcinoma was made only when there 
were intercellular bridges and the formation of 
epithelial pearls: intracellular glycogen was a 
feature of some of these tumours. In the focally 


rare dyskeratotic cells. This type of tumour was 
composed either of large cells resembling those 
of the keratinizing carcinomas and sometimes 
containing glycogen, or small cells. and had it 
not been for the occasional more differentiated 
focus, a diagnosis of undifferentiated tumour 
would have been inevitable. In nine tumours the 
range of differentiation was unusally wide, there 
being both well differentiated keratinizing areas 
and large- or small-cell non-keratinizing areas. 
In view of the fact that the two components were 
virtually equal in quantity, it was felt appropriate 
to designate these as squamous carcinomas with 
a wide range of differentiation. 


Criteria for the diagnosis of adenocarcinoma 


The majority of adenocarcinomas were well 
differentiated or moderately well differentiated 
and of typical endocervical type, being com- 
posed of branching glandular acini lined by 
mucin-secreting columnar cells: in the majority 
of these, mucus staining was copious and wide- 
spread, being present in both the cytoplasm and 
tumour acini. Other, moderately well differen- 
tiated neoplasms were also morphologically 


Table 2. Revised histopathological diagnoses of 243 cervical carcinomas, frequency distribution by age of patients 
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Age ol patients (years) 











= Af) Total 
Type of tumour n (9e) n (Se) n (6c) 
Squamous carcinoma 61 (55) 93 (70.5) 154 (63-4) 
Adenocarcinoma 17 5-3) 13 (9-8) 30 (12-3) 
Adenosquamous carcinoma 15 (13-6) lÜ (7.6) 25 (10-3) 
Squamous carcinoma with mucin secretion 12 (10-8) 7 (5.3) 19. (7.8) 
Undifferentiated 6 (5:4) 6 (4-5) 12 (4.9) 
Other tumours 0 (—) 3 (2:3) 3 (012) 
Total 111 (100) 132 (100) 243 (100) 
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adenocarcinomas being characterized by the 
presence of acini or tubular structures but mucus 
secretion was relatively scanty. A diagnosis of 
poorly differentiated adenocarcinoma was made 
when mucus secretion was widespread, though 
not necessarily uniform, and was present in 
intracellular and extracellular sites in at least 
73% of the tumour. In some of these poorly 
differentiated carcinomas there was little or no 
glandular morphological differentiation. 


Criteria for the diagnosis of adenosquamous 
carcinoma 


A diagnosis of adenosquamous carcinoma, 
sometimes termed mucoepidermoid carcinoma, 
was made only when the neoplasm contained 
squamous and adenocarcinomatous elements 
and the minor component comprised at least one 
third of the total. The well differentiated ade- 
nosquamous carcinoma was recognized by the 
presence of well differentiated glandular 
elements (in this series only of endocervical pat- 
tern) and keratinizing squamous carcinoma. The 
rather less well differentiated carcinomas were 
morphologically less distinct but there was a 
squamoid pattern of growth together with mucus 
secretion in up to 50% of the tumour volume. 
The underlying squamous pattern was most 
commonly that of a large-celled non-keratiniz- 
ing or focally keratinizing squamous carcinoma 
and the mucus-secreting areas of the tumour lav 
either in the middle of tumour islands or in the 
centres of trabeculae (Figs | & 2). Mucus-con- 
taining cells were of non-specific appearance or 
signet ring-like. Tumours containing areas 
resembling ‘glassy cell tumour were also 
included in this category, the distinguishing fea- 
tures being solid sheets or large, well-circum- 
scribed islands of tumour cells with sharply 
defined cell borders, large vesicular nuclei with 
prominent nucleoli, copious clear or faintly 
eosinophilic cytoplasm and a trace of intra- 
cytoplasmic glycogen. 


Criteria for the diagnosis of squamous 
carcinoma with mucus secretion 


Some of the squamous carcinomas formed a dis- 
tinct group which was characterized by the 
production of smaller quantities of mucus than 
were present in the adenosquamous carcinomas. 
The majority had the general morphology of 
non-keratinizing or focally keratinizing squam- 
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ous carcinoma and mucus secretion was present 
in no more than 30% of the tumour volume. in 
most of them mucus was limited to the infiltrat- 
ing and intravascular component of the neo, 
plasm and less commonly to the centres of cell 
nests (Figs 3 & 4). 


Criteria for the diagnosis of undifferentiated 
tumours 


Tumours in which neither squamous nor ade- 
nocarcinomatous features could be identified. 
despite electron-optic studies in some, and in 
which attempts to identify endocrine cells. 
melanin and lymphoid characteristics had failed. 
were designated as undifferentiated. 


Results 


After the reappraisal, in particular the examin- 
ation of mucin stains, modifications to the 
original classification proved necessary (Table 
2 

Of the original group of 187 squamous car 
cinomas only 152 fulfilled the diagnostic criteria 
for squamous carcinoma after the application of 
mucin stains to the tumours classified before 
1983 and the characterization of the group of 
squamous tumours with mucus secretion. in 
addition, two tumours regarded previously as 
undifferentiated were shown, on deeper section- 
ing, to be squamous carcinomas. In three of the 
tumours bizarre, pleomorphic tumour cells were 
present. Two were large-cell. focally keratiniz- 
ing carcinomas and the other a non-keratinizing 
large cell neoplasm. The differentiation and age 
distribution of the squamous carcinomas. i5 
shown in Table 3. It is notable that 18-356 of the 
tumours in the older women were well differen- 
tiated, compared with only 6-6% of those in the 
younger women and that whilst the proportions 
of large-cell focally keratinizing carcinomas and 
large-cell non-keratinizing Carcinomas were the 
same in the two groups, small-cell non-keratiniz- 
ing carcinomas were more common in the 
younger women. 

Of the 35 neoplasms no longer regarded as 
squamous carcinomas, 10 were reclassified as 
adenosquamous carcinomas, IS as squamous 
carcinomas with mucus secretion and four were 
termed ‘undifferentiated’. The most surprising 
change was that of three squamous carcinomas 
to adenocarcinomas: these tumours were diag- 
nosed early in the study when a diagnosis of 
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Fig. 1. A large-cell non-keratinizing invasive carcinoma with a lobular pattern. Haematoxylin and eosin. 
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squamous carcinoma had been based upon the less modification as they were. on the whole, far 
presence of large cells with copious eosinophilic better differentiated and their diagnostic fea- 
cytoplasm which had been interpreted as kera- tures subject to less misinterpretation. How- 
tinization. Re-examination demonstrated wide- ever, one was reclassified as an adenosquamous 
spread, almost universal, intracellular mucus. carcinoma and the final group of 30 adenocar 


The group of 28 adenocarcinomas required cinomas included three 'squamous carcinomas' 
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which had been later recognized as poorly differ- 
entiated adenocarcinomas. 

Fifteen tumours were originally diagnosed as 
adenosquamous carcinomas. One of the original 
15 was reassigned to the category of squamous 
carcinoma with mucus secretion and the diag- 
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nosis in the other 14 was confirmed. Ten neo- 
plasms initially diagnosed as squamous 
carcinomas of moderate or poor differentiation 
and an adenocarcinoma were reclassified as ade- 
nosquamous carcinomas after mucin stains, a 
total of 25 adenosquamous carcinomas. 
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Table 3. Distribution of 154 squamous carcinomas by tumour differentiation and age of patients 


Age of patients (years) 


x39 >40 Total 
Tumour differentiation n (%) n (%) n (%) 
Well differentiated, keratinizing 4 (6-6) 17 (18-3) 21 (13-6) 
Large-cell, focally keratinizing 33 (54-1) 44 (47-1) 77 (S0) 
Large-cell, non-keratinizing 12 (19-7) 20 (21-5) 32 (208) 
Small-cell, non-keratinizing 8 (13-1) 4 (43) 12 (7-8) 
Small-cell, focally keratinizing 1 (1-6) I (1-1) 2 (13) 
Wide range of differentiation 3 (4-9) 6 (6-5) 9 (5-8) 
Unclassified 0 1 (Ll) 1 (0-6) 
Total 61 (100) 93 (100) 154 (100) 





Of the 19 tumours subsequently designated as 
squamous carcinoma with mucus secretion, 18 
were Originally thought to be unremarkable 
large-cell non-keratinizing squamous car- 
cinomas and one had been termed a 
mucoepidermoid (adenosquamous) carcinoma 
but was considered, on reflection, to contain too 
small a proportion of mucin-secreting areas to 
warrant this diagnosis and was therefore 
reclassified. 

Originally there were 10 tumours in which a 
classification proved impossible. This opinion 
was confirmed in eight of them but two were 
considered to possess sufficient squamous fea- 
tures on the recuts to demand reclassification as 
a large-cell focally keratinizing squamous car- 
cinoma and a large-cell non-keratinizing car- 
cnoma. Four of the carcinomas originally 
termed squamous were redesignated as 
undifferentiated tumours leaving 12 in this 
category. 

The three tumours included in the mis- 
cellaneous group of ‘other tumours’ were two 
adenosarcomas and one mixed M Mullerian 
tumour of high grade malignancy. All occurred 
in women 240 years of age. 

The distribution of the neoplasms in the two 
age groups is shown in Table 2. More than half 
the total tumours (54-396) occurred in women 
aged 240 years but certain types of carcinoma 
were more common in the younger women, 
56-796 of adenocarcinomas, 60% of adeno- 
squamous carcinomas and 63-296 of squamous 
carcinomas with mucus secretion occurred in 
women x39 years of age whereas more than half 
the squamous carcinomas (60-496) presented in 
women aged 240 years; the undifferentiated 


neoplasms were evenly distributed between 
both age groups. 

Treatment was not uniform in the two groups, 
women aged «39 years were more often treated 
by radical surgery (63-196) compared with 
19-4% of those aged =40 years (Table 4). This of 
necessity determined the material available for 
examination. 

Lymph node metastases (Table 5) were pres- 
ent at the time of operation in 41 of the 95 

/ patients (43-296), 50% of those aged <39 years 
and 24% of those aged 240 years, despite the 
fact that with only two exceptions the patients 
were all thought, clinically, to be suitable for 
surgery, that is to have early stage disease. 

In those patients having a squamous car- 
cinoma, the overall risk of nodal metastases was 
34-6% whereas it was only 16-796 in the older 
women. Of the patients with adenocarcinomas 
42.9276 had metastases, 45-596 of those x39 
years of age and 33-3% of those aged 740 years. 

In this series, well differentiated squamous 
carcinomas had metastasized in 3 of 9 cases 
(33-396) and the corresponding numbers were 7 
of 22 (31-896) for focally keratinizing large-cell 
tumours; 4 of 13 (30-8976) for non-keratinizing 
large-cell tumours and 4 of 7 (57-196) for small 
cell non-keratinizing tumours. 

Adenosquamous carcinomas, squamous car- 
cinomas with mucus secretion and undifferenti- 
ated tumours had metastasized most frequently, 
53-890, 66-796 and 50% respectively, whilst if 
the patients were x39 years of age, the corre- 
sponding percentages were 63.695, 60% and 
50% respectively. 

In addition to the effect which the tumour 
histology appears to have had on the risk of 
nodal metastases, the presence of vascular per- 


Cervical cancer in young women 53 


Table 4. The proportion of women treated by Wertheim's hysterectomy classified according to age and tumour 
pathology 





Patients treated by Wertheim's hysterectomy 





<39 years 240 years 
Type of tumour nin (96) nin (96) 
Squamous carcinoma 34/61 (55-7) 18/93 (19 4) 
Adenocarcinoma 11/17 (64-7) 3/13 (23 1) 
Adenosquamous carcinoma 11/15 (73-3) 2/10 (20) 
Squamous carcinoma with mucin secretion 10/12 (83-3) 2/77] (28 6) 
Undifferentiated 4/6 (66-7) 06 (—) 
Total 70/111 (63-1) 25/129 (19.4) 





Table 5. Distribution of lymph node metastases in patients treated by Wertheim’s hysterectomy by tumour 
pathology and age of patients 





The risk of metastases 


Type of tumour 


Squamous carcinoma 

Adenocarcinoma 

Adenosquamous carcinoma 

Squamous carcinoma with mucin secretion 
Undifferentiated 


All tumours 


Overall 
nin (%) 


18/52 (34-6) 
6/14 (42-9) 
713 (53-8) 
8/12 (66-7) 
2/4 (50) 


41/95 (43-2) 


<39 years 
nin (96) 


15/34 (44-1) 
5/11 (45-5) 
7/11 (63-6) 
6/10 (60) 
2/4 (50) 


35/70 (50) 


240 years 
nin (96) 


3/18 (16 7) 
13 (333) 
02 (—) 
2/2 (100) 
0 (—) 
6/25 (24) 


meation by tumour (Table 6) in the vicinity of 
the primary carcinoma increased the overall risk 
of nodal metastases from 12-596 to 49-496. If the 
patient had a tumour of a type associated with a 
higher than average risk of metastases (adeno- 
squamous carcinoma or squamous carcinoma 


with mucus secretion) and had, in addition, vas- 
cular permeation, the risk of the presence of 
nodal metastases in clinical stage I disease 
reached 60%. Of those patients aged <39 years 
in whom there was vascular infiltration, meta- 
stases had developed in 63.6956 of adeno- 


Table 6. Distribution of lymph node metastases in relation to vascular permeation by tumour pathology and age of 
patients 


Risk of metastases 


Vascular permeation present Vascular permeation absent 


Overall x30 years 240 years Overall x39 years 240 years 
Type of tumour nin (96) nin (96) nin (96) nin (96) nin (9c) nin (96) 
Squamous carcinoma 16/42 (38-1) 13/27 (48-1) 3/15(20) 2/10 (20) 2/7 (28-60 | 0/3 (—) 
Adenocarcinoma 6/9 (66.7 5⁄7 (71-4) 172 (50 05 (—) 0/4 (—) 01 (—) 
Adenosquamous carcinoma 7/13(53:8) 7/11 (63-6) | 0/2 (—) 0 (—) 0 (—) 0 (—) 
Squamous carcinoma with 
mucin secretion 8/12 (66-7) 6/10 (60) 2/2 (100) 0 (— 0 (—) 0 (— 
Undifferentiated 2/3 (66.7) 2/3 (66-7) 0(— 01 CO 01 (—) 0 (— 
All tumours 39/79 (49-4) 33/58(56.9) 6/21(28-6)  2/46(12.5)  2/12(167) | 0/4 (—) 
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squamous carcinomas, 60% of squamous 
carcinomas with mucus secretion, 66-796 of 
undifferentiated tumours and 48-1% of squam- 
ous carcinomas. The corresponding numbers for 
those patients in whom vascular permeation was 
not detected were nil for adenocarcinomas, ade- 
nosquamous Carcinomas, squamous carcinomas 
with mucus secretion and undifferentiated car- 
cinomas and 28-6% for squamous carcinomas. 
Unfortunately, m these categories the number 
of patients aged 240 years was toc small to 
analyse but patients having squamous car- 
cinomas had a 20% risk of develop:ng meta- 
stases if there was vascular permeation, but none 
if vascular spaces were not infiltrated by tumour 
The presence of vascular space permzation by 
tumour altered the msk of nodal metastases tn 
patients having an adenocarcinoma from 42:9% 
overall to 66-7% overall and 1f the patient was 
<39 years of age, the risk was 71% (5 of 7). 

There were three tumours in which the man- 
ner of infiltration was unusual. This occurred 
directly through the basement membrane of the 
epithelium from which the tumour developed, 
straight into the adjacent vasculature. Only one 
patient, a 35-year-old woman, was treated by 
radical surgery and she had no pelvic nodal 
metastases. 

Intraepithelial neoplasia adjacent to the 
tumour was found in 139 of the 197 tumours 
(70-696) that had sufficient material fcr assess- 
ment (Table 7). The age of the patien- did not 
significantly alter the frequency wità which 
intraepithelial neoplasia was diagnosed. 


Discussion 


A classification of cervical tumours based only 
upon a morphological assessment suggests that 
more than 9096 are squamous carcinomas; how- 
ever, the application of more precise criteria for 
the recognition of these neoplasms, in particular 
the application of mucin stains (Benda et al. 
1985), reveals that only 65-70% are actually 
squamous carcinomas, the others being mainly 
adenocarcinomas, adenosquamous carcinomas 
and squamous carcinomas with mucus secretion. 
The importance of recognizing these mucus-con- 
taining neoplasms has been clearly shown by 
Benda et al. (1985) and is confirmed by the pres- 
ent study. All mucus-secreting neoplasms 
exhibit an increased tendency to metastasize to 
the regional lymph nodes compared with squam- 
ous carcinomas even in what is thought clinically 
to be early stage disease and no cervical cancer 
should be classified without the application of 
mucin stains. 

The presence of lymph node metastases at the 
time of primary surgery for cervical carcinoma is 
significant in predicting death from disease or 
recurrence (Benda et al. 1985). In the current 
series, 43-296 of patients had pelvic lymph node 
metastases at the time of surgery although 
clinically they were considered to be in stage IB 
(FIGO) or stage IIA. Metastases were fre- 
quently of extremely small size and detectable 
only by microscopic examination. They 
occurred from primary tumours of both small 
and large bulk, and the smallest tumour from 


Table 7. Intraepithelial neoplasia associated with 197 specimens of invasive cervical carcinomas 


No. of specim*ns 


Type of tumour (n — 197) 
Squamous carcinoma 123 
Adenocarcinoma 26 
Adenosquamous carcinoma 21 
Squamous carcinoma with 

mucin secretion 18 
Undifferentiated 9 


* All eight patients also had CIN 
t Six of 12 also had CIN. 
i This patient also had CIN 


No. with 


Percentage with 


No. with intraepithelial No with 
AIS neoplasta KA 
8* 78-9 20 
12t 50-0 2 
it 66-7 2 
it 72:2 4 

22:2 0 


Of the patients with squamous carcinoma, two had VAIN but no CIN, one had VIN and CIN, and one had AIS, 
CIN and KA Of the patients with adenosquamous carcinoma, one had microglandular hyperplasia and one had 
VIN. One patient with squamous carcinoma with mucin secretion had VIN 

AIS, Adenocarcinoma in situ; CIN, cervical intraepithelial neoplasia, VIN, vulval intraepithelial neoplasia; 
VAIN, vaginal intraepithelial neoplasia, KA, koilocytotic atypia. 
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which extensive pelvic node metastases had 
developed measured only 4-5 mm in its greatest 
depth and would have been regarded by some 
observers, as a micro-invasive carcinoma 
although its greatest diameter was in fact 10 mm 
and its bulk exceeded 200 mm’ which most work- 
ers now regard as the limit for inclusion in the 
micro-invasive category when vascular space 
permeation is present (Burghardt 1984). 

In this series, women x39 years of age were at 
greater risk of having nodal metastases (50% 
compared with 24% in the patients z40 years of 
age). It is easy to conclude that the tumours in 
the younger woman must therefore be distinc- 
tive and differ in some way from those occurring 
inthe older woman, and although to some extent 
this is correct, it 1s not the entire explanation 

Adenosquamous carcinoma and squamous 
carcinoma with mucin secretion were certainly 
more common in the younger patients and both 
types of tumour were more likely to have meta- 
stasized than were squamous carcinomas or ade- 
nocarcinomas; the highest risk of metastatic 
disease being in the younger woman with an 
adenosquamous carcinoma or a squamous car- 
cinoma with mucus secretion. However, the 
younger patients were also more likely to have 
metastases when they had an unremarkable 
squamous carcinoma or adenocarcinoma. 
Indeed, the greatest risk of metastases (71%) 
was observed in women x39 years who had an 
adenocarcinoma and in whom vascular space 
permeation was present adjacent to the primary 
neoplasm. Vascular space permeation must 
therefore also be regarded as an important prog- 
nostic factor because when this was present met- 
astases occurred in almost 50% of cases whilst in 
the absence of permeation, only 12-5% had 
metastasized. 

The management of a patient with cervical 
cancer 1s based upon the results both of the 
clinical examination and the cervical biopsy. It 1s 
important therefore that the pathologist identi- 
fies those patients, whatever their age, in whom 
there is a risk that metastases have already 
occurred. They are the patients 1n whom the 
cervical tumour 1s producing mucus and in whom 
there 1s vascular permeation adjacent to the 
primary neoplasm. Such patients can be 
expected to have lymph node metastases in the 
pelvis even when the clinical assessment suggests 
that the disease is in stage I or IIA. The affected 
lymph nodes are rarely enlarged, cannot be 
detected by screening techniques and, because 
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of the random distribution and small size of the 
nodal metastases, fine needle aspiration of the 
pelvic nodes is not recommended 

The cervical screening programme in the UK 
has concentrated on the women aged 235 years 
and in this group the number of patients dying 
from cervical cancer has diminished. It could be 
argued that this is the result of identifying 
patients when their disease 1s still at a pre-invas- 
ive stage and that there should, as a con- 
sequence, be a progressive decrease in the 
number of invasive neoplasms registered. This 
is, however, not supported by the registration 
data which clearly demonstrate an absolute 
increase in both pre-invasive and invasive cervi- 
cal neoplasia (Cook & Draper 1984) in younger 
women In England and Wales and an increase in 
deaths from cervical cancer in women aged x35 
years from 35 deaths in 1964 to 114 in 1985 
(Parliamentary reply 1986). Not only has car- 
cinoma become more common but the course of 
the disease in women aged «40 often differs 
from the traditional pattern. The identification 
of the women at greatest risk of having aggres- 
sive disease at an early stage of their manage- 
ment is therefore of increasing clinical 
importance. 
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An analysis of uterine activity in spontaneous labour 


using a microcomputer 


F. M. FAIRLIE, G. F. PHILLIPS, B.J. ANDREWS, A. A. CALDER 


Summary. À microcomputer was used to analyse uterine activity during 
spontaneous labour in 30 nulliparous and 30 parous patients. The 
intrauterine mean active pressure (MAP) in the nulliparous group was 
1-51 kPa (SD 0-45) in the first stage and 2-71 kPa (SD 0-77) in the second 
stage. For the parous group, the MAP in the first stage was 1-22 kPa (SD 
0-37) and in the second stage was 2-92 kPa (SD 0-98). A significant 
parity difference in MAP and contraction frequency was observed in the 
first stage but not in the second stage. Epidural analgesia did not appear 
to influence uterine activity in the first stage but was associated with a 
lower MAP, contraction frequency and intensity in the second stage. 
During the first stage, MAP increased by 21% in nulliparas and by 39% 
in multiparas. The rise in MAP was mainly due to an increase in 


contraction frequency. 


If the management of labour is to be optimal, an 
appreciation of normal uterine activity and the 
factors which influence progress and fetal well- 
being is essential. Steer et al. (1984), Gibb et al. 
(1984) and Arulkumaran et al. (1984) recorded 
intrauterine pressure changes during spon- 
taneous labour. Uterine activity was quantified 
on-line by using the Sonicaid Uterine Activity 
Integrator to measure the uterine activity inte- 
gral (UAI) (Steer 1977). A disadvantage of this 
system is that quantification is restricted to inter- 
vals of 15 min and thus total activity cannot be 
distinguished from the level of activity. With the 
aim of improving on current methods of quan- 
tification, we have designed a microcomputer- 
based system capable of measuring and analy- 
sing intrapartum intrauterine pressure changes. 


The Royal Maternity Hospital, Glasgow 
F. M FAIRLIE Research Registrar 


Bioengineering Unit, Strathclyde University, Glasgow 
G. F. PHILLIPS Research Assistant 
B. J. ANDREWS Lecturer 


University Department of Obstetrics and 


Gynaecology, Edinburgh 
A. A. CALDER Professor 


Correspondence: Dr F. M. Fairlie 


Unlike the Sonicaid Uterine Activity Integrator, 
we can compute both total activity and the level 
of activity for time intervals of varying length 
and at any stage in labour. A further advantage 
of our system is the ability to derive values for 
the components of uterine activity, i.e. con- 
traction frequency, intensity and duration. 
Although computers have been employed to 
analyse uterine activity for over a decade 
(Crawford 1975; Tromans et al. 1982), a system 
which independently calculates the three com- 
ponents of activity has not been reported 
previously. 

There are many factors which could influence 
intrapartum uterine activity. We have confined 
our study to patients in spontaneous labour who 
progress normally and are delivered vaginally. 
Our intention was to test our equipment in a 
clinical setting, investigate the effect of parity, 
progress in labour and analgesia on uterine 
activity and compare the results obtained with 
those achieved by other investigators using less 
sophisticated methods of data collection and 
analysis. In the past, relatively little attention 
has been paid to the second stage of labour and 
we have therefore continued to record intra- 
uterine pressure until delivery. 
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Patients and methods 


Patients were recruited from admissions to the 
labour ward of Glasgow Royal Maternity Hos- 
pital. The study group comprised 30 aulliparous 
and 30 parous patients in spontaneous labour at 
term. All patients were white European and no 
limits were set for maternal age or height. The 
parous patients were of low parity (two or less) 
with no history of caesarean section. Spon- 
taneous labour was defined as regu.ar uterine 
contractions with the cervix no more than 1 cm 
long and dilated to at least 2cm. Frogress in 
labour was defined as normal if the raze of cervi- 
cal dilatation exceeded 0-5 cm/h. Patients were 
excluded from the study if they hac ruptured 
membranes, if oxytocin or prostaglandin was 
used to augment uterine activity or rf delivery 
was by caesarean section. 

The onset of the first stage was defined as the 
time when amniotomy was performed. This pro- 
cedure was performed early in established 
labour in accordance with hospital policy (Stew- 
art et al. 1982). Immediately after rup-uring the 
membranes, a Gaeltec intrauterine catheter was 
introduced into the amniotic cavity using the 
technique described by Steer ef al. (1978). A 
continuous record of the fetal heart rate (FHR) 
and the intrauterine pressure was provided by a 
Hewlett Packard 8030A monitor. In. keeping 
with our hospital practice, vaginal examinations 
were made every 3-4 h unless otherwise indi- 
cated. Pain relief was obtained from either inha- 
lation of the nitrous oxide/oxygen muxture 
(‘Entonox’), intramuscular pethidine 100-150 
mg or epidural analgesia. The mode of analgesia 
administered was determined primarily by 
patient choice. 

Most patients decided to remain in bed 
throughout their labour adopting either a semi- 
recumbent or a lateral position. A few opted 
initially to sit in an armchair but soon returned to 
bed once contractions became painful. Four 
patients were delivered on a birthing cEair. The 
intrauterine catheter was removed with delivery 
of the head and the immediate neonatal con- 
dition was recorded in terms of Apgar scores. 


Analysis of uterine activity 


The analysis of intrauterine pressure depends on 
the recognition of contractions and estimation of 
the baseline. We used a BBC B microcemputer 
programmed to recognize the start of a con- 


traction as a sustained positive rise of pressure, 
provided that the mean pressure in the period 
10-30 s after the start of the contraction exceeds 
the baseline by a pre-set threshold of 7-5 mmHg. 
The end of a contraction is recognized when the 
rate of change of pressure returns to zero after 
having achieved a requisite negative value. The 
measure of the rate of change of pressure is the 
median second-second difference in pressure 
over a 20-s period. This measure ensures that 
pressure changes are only taken into account if 
they are sustained over a period of time. Rapid 
changes, as when the patient coughs, are 
ignored. Baseline pressure is re-evaluated at 
every second between contractions. A recursive 
digital filter is modified to produce a smoothed 
pressure curve biased towards lower pressure 
values. 


Quantification of uterine activity 


The method of measuring the UAI (Steer 1977) 
is limited to consideration of 15-min time inter- 
vals. A system of units which avoids this restric- 
tion has been proposed by Phillips & Calder 
(1987) and is used m this study. The total activity 
of the uterus over any period of time 1s described 
by the active pressure integral (API), in units of 
kilopascal seconds (kPa s). This is defined as the 
sum, at 1-s intervals, of the intrauterine pressure 
minus the baseline pressure. The level of uterine 
activity during that time is found by dividing the 
API by the number of seconds over which the 
pressure 1s integrated. The mean value of the 
active pressure is thus obtained and 1s known as 
the mean active pressure (MAP) expressed in 
kPa. The MAP can be directly compared with 
the UAI after dividing the latter by 900 (the 
number of seconds in 15 min). 

The level of activity (MAP) has three com- 
ponents, the mean frequency, intensity and 
duration of contractions. The mean contraction 
frequency (MCF) and the mean contraction 
duration (MCD) are self-explanatory. A 
measure of the intensity of contractions is 
obtained by dividing the API by the total dura- 
tion of contractions. This results in the mean 
value of the active pressure recorded during con- 
tractions, which is known as the mean con- 
traction active pressure (MCAP), expressed in 
kPa. Provided that SI units are used throughout, 
it can be shown that MAP = MCF x MCD x 
MCAP, and that the product of MCF (1n Hz) and 


MCD (in s) represents the proportion of time 
spent contracting. 


Statistical methods 


The recorded variables were all tested for 
normality with the Kolmogorov-Smirnov 
Z-test. All were found to follow a normal distri- 
bution except for the duration of the second 
stage. Mean values and the Student's t-test were 
used to test for statistical significance. 


Results 


Table 1 defines the maternal and neonatal 
characteristics of the patients studied. There was 
no significant difference between the nulliparous 
and the parous groups in terms of height, initial 
cervical dilatation, Bishop score and birth- 
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weight. Only two infants had Apgar scores of «7 
at 5 min. No neonatal morbidity was encoun- 
tered. Epidural analgesia was administered to 16 
(53%) nulliparous patients and 4 (13%) parous 
patients. Thirteen patients required to be 
delivered by forceps. All were nulliparous. The 
indication for operative delivery was failure to 
progress in 10 and fetal distress in three women. 
Nine of the former group and one of the latter 
had been given epidural analgesia. All the 
instrumental deliveries were non-rotattonal. 


Influence of parity on uterine activity 


Table 2 compares the two parity groups. The 
API was significantly higher in the nulliparous 
group for both the first and the second stage 
Labour duration accounted for most of this 
difference since in the first stage, duration was 


Table 1. Maternal and neonatal characteristics in nulliparous and parous patients 


Nulliparous Parous 
(n = 30) (n = 30) 

Characteristic Mean (SD) Range Mean (SD) Range 
Age (years) 23:7 (4-4) 17-0 —33:0 26-6 (4-3) 20-0 —37 0 
Height (m) 1-61 (0-07) 1-49- 1-79 1 61 (0-51) 1 54- 1 73 
Gestation (weeks) 39.8 (0-9) 37-5 -41 0 396 (11) 38-0 —1:0 
Bishop score 9-2 (1-1) 8.0 -120 8-7 (1-4) 60 -11:0 
Dilatation at 

catheter insertion (cm) 4-0 (1-1) 2:5 — 6.5 4.2. (1-1) 3:0 — 6-5 
Birthweight (kg) 3:27 (0-43) 2-28- 4-04 3 42 (0-42) 2:45— 4-30 
Apgar score 

at 1 min 7-9 (1-9) 1 0 -10-0 8-0 (1-9) 2-0-10-0 

at 5 min 9-7 (0-6) 8-0 —10-0 9-4 (1-4) 3-0-10 0 
Table 2. The influence of parity on uterine activity 

First stage Second stage 
Nulliparous Parous Nulliparous Parous 

Utemne activity Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
Duration (min) *233 (106) 143 (85) *88 (57) 27 (37) 
API (kPa s) *20 950 (13 100) 10 420 (6 440) *12 610 (6770) 4050 (4120) 
MAP (kPa) “1-51 (0-45) 1 22 (0-37) 2-71 (0-77) 2 92 (0-98) 
MCAP (kPa) 2-24 (0-46) 2-06 (0-46) 3-44 (0-81) 3-73 (1-20) 
MCF (1/10 min) "3 89 (0-77) 3-47 (0-75) 5-01 (0-79) 5-07 (1-00) 
MCD (s) 103-5 (8-41) 103 4 (10-83) 94-5 (8-4) 94-9 (15-2) 
Time spent 

contracting (96) “66 0 (11-0) 59-0 (9-0) 76-0 (8-0) 76-0 (11 0) 


Significance of difference between the two parity groups for the same stage of labour 


* P«0-05 >0-01 (t-test, two tailed) 


There were no second stage data for two parous patients as the catheter became dislodged at full dilatation 
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greater in the nulliparous group by a factor of 
1:63 while MAP was greater by a factor of only 
1-24 and in the second stage, duration was 
greater in the nulliparous group by a factor of 
3-24 whereas the difference in MAP did not 
reach statistical significance. 

The MAP in the first stage was significantly 
higher for nulliparous patients. This was due toa 
greater contraction frequency since thzre was no 
panty difference with respect to contraction 
amplitude or duration. In the first stage, the time 
spent by the uterus in a contractile state was 
significantly greater for nulliparous patients 
There was no such parity difference in the 
second stage. 

The higher level of first stage uterine activity 
in the nulliparous patients compared with the 
parous patients and the absence of any such 
difference in the second stage is a true parity 
effect since 1t was still present when nulliparous 
patients receiving pethidine or Entonox were 


compared with multiparous patients receiving 
pethidine or Entonox (Table 3). 


Analgesia and uterine activity 


Nulliparous patients receiving epidural anal- 
gesia were compared with nulliparous patients 
receiving pethidine or Entonox (Table 4). The 
difference between the two groups in cervical 
dilatation at catheter insertion was not signifi- 
cant. Epidural analgesia was associated with a 
significantly longer duration and greater API in 
both the first and the second stage of labour. In 
the first stage of labour, there was no difference 
in the MAP or its components between patients 
given an epidural and those given pethidine or 
Entonox. In the second stage, the MAP, con- 
traction frequency and MCAP were all signifi- 
cantly lower in association with epidural 
analgesia. A similar analysis could not be per- 


Table 3. The influence of parity on utenne activity in patients receiving pethidine or Entonox 


First stage Second stage 

Nulliparous Parous Nulliparous Parous 

(n = 14) (n = 26) (n = 14) (n = 26) 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
API (kPa s) *14 700 (7000) 93 000 (5400) *9991 (6610) 3095 (1505) 
MAP (kPa) *1:56 (0-47) 1:22 (0-39) 3°15 (0-68) 2-91 (1:21) 
MCAP (kPa) 2-29 (0-57) 2-07 (0-49) 3-88 (0-78) 3-70 (1-50) 
MCF (n/10 min) *4-0 (0-73) 3-43 (0-77) 5-33 (0-80) 4-95 (1-55) 
MDC (s) 103 (10) 103 (11) 92-3 (9-10) 89-9 (24-0) 


* P«0-05 >0-01 (t-test, two-tailed) comparing the nulliparous with the parous groups for the same stage of labour 


Table 4. A comparison of nulliparous patients receiving epidural analgesia with nulliparous patients receiving 


pethidine/Entonox 
First stage Second stage 
Epidural Pethidine/Entonox Epidural Pethidine/Entonox 
(n = 16) (n = 14) (n = 16) (n = 14) 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Cervical dilatation (cm) 3-7 (1:0) 4-3 (1-1) 
Duration (min) **292 (89) 165 (82) **116-5 (57-5) 55-3 (37-0) 
API (kPa) *26 400 (14 700) 14 700 (7400) “14 900 (6200) 10 000 (6600) 
MAP (kPa) 1-46 (0-45) 1-56 (0-47) **2-32 (0-64) 3-15 (0-68) 
MCF (7/10 min) 3-78 (0-82) 4 01 (0-73) *4-72 (0-67) 5:34 (0-80) 
MCAP (kPa) 2-19 (0-36) 2-29 (0-57) **3-05 (0-62) 3-88 (0-78) 
MCD (s) 104-0 (7-0) 103-0 (10-0) 96-3 (7-5) 92-0 (9-0) 
* P«0-05 20-01. 


** P<0:01. 


IS, 


formed for the parous group since only four 
epidurals were given. 

In Table 5, the level of uterine activity for the 
20 min before epidural administration was com- 
pared with the 20 min after epidural administra- 
tion. There was no significant difference in MAP 
or in any of its three components. 


The trend in uterine activity as labour 
progresses 


The first stage was divided into three equal time 
periods. The MAP and its components were cal- 
culated for each period (Table 6). A group of 
patients starting at a comparable stage of labour 
was selected by excluding those with a cervical 
dilatation >4cm at the time of intrauterine 
catheter insertion. Patients were grouped 
according to parity. Comparing mean values for 
the first and the last ttme period, MAP rose by 
21% in nulliparas and by 39% in multiparas. In 
both parity groups, this rise was mainly due to 
more frequent contractions, although in the par- 


Table 5. The short-term effect of epidural analgesia on 
the mean active pressure (MAP) 


Mean active pressure (kPa) 


Before epidural After epidural 


Nulliparous 1-55 1-76 
(n = 15) 1:59 1-26 
1-98 2-68 
1-09 1-78 
1-20 0-44 
1-97 1-70 
0-98 0 98 
2:39 2-06 
] 36 1-86 
1-28 1-52 
0-64 0-79 
0-81 0-64 
1-98 1-63 
1-57 1:37 
1:89 1:70 
Parous 1:68 1-38 
(n = 4) 1-46 1 62 
1:25 1-40 
1:13 117 
Mean 1-46 (SD 0-45) 1-46 (SD 0-52) 





One nulliparous patient was excluded as epidural was 
administered before insertion of the intrauterine pres- 
sure catheter. 

Comparing pre- and post-epidural MAP P>0-05 
paired 1-test 
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ous group there was also a significant rise in 
MCAP. The MAP for the first 15 min after 
amniotomy and intrauterine catheter insertion 
was compared with the MAP for the second 
15-min interval. No significant difference was 
found (Table 7). Furthermore there was no 
difference between the MAP in the first 15 min 
after catheter insertion and the whole of the first 
third of the first stage. 

A comparison was made between the first and 
second stages of labour. Two multiparous 
patients were excluded because the intrauterine 
pressure catheter became dislodged before 
delivery. The remaining 58 patients all showed a 
significantly higher MAP, MCAP and MCF in 
the second stage compared with the first stage 
(P<0-001 paired t-test.) There was no difference 
in the MCD. The rise in MCF was greater than 
the rise in MCAP and accounted for most of the 
increase in MAP. The percentage of each stage 
of labour occupied by uterine contractions (time 
spent contracting) was compared and found to 


Table 6. Analysis of the first stage of labour by thirds, 
comparing nulliparous with parous groups and exclud- 
ing those with a cervical dilatation greater than 4 cm 


Nulliparous Parous 
(n = 22) (n = 18) 

Uterine activity Mean (SD) Mean (SD) 
MAP (kPa) 

First 1-38 (0-54) 1-03 (0-39) 

Second 1-58 (0-53) 1-18 (0-37) 

Third *1-67 (0 49) "1-43 (0:38) 
Frequency 

(n/10 min) 

First 3-80 (0-99) 3.20 (0 97) 

Second 4-00 (0-78) 3-39 (0-93) 

Third *4-34 (0-98) *3-88 (0-87) 
MCAP (kPa) 

First 2-09 (0-50) 1-94 (0-48) 

Second 2-28 (0-46) 2-02 (0-48) 

Third 2-25 (0-40) *2-20 (0-50) 
MCD (s) 

First 102-7 (9-2) 101-0 (12:2) 

Second 102-3 (5-9) 105-0 (10-0) 

Third 102.5 (10-9) 102-6 (12-8) 


Significance of difference comparing the first third 
with the last third time period, paired t-test for 
individual patients within each parity group *P<0-05 
20.01. 
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Table 7. A co1aparison of the MAP duning che first and 
second 15-min periods after amniotomy and intra- 
uterine catheter insertion for individual patients 
within each parity group 


Nulliparous Farous 

(n = 14) (r. = 26) 
Mean (SD) Mean (SD) 
First 15 min 1:16 (0 54) 1-04 (0-50) 
Second 15 min 1-30 (0-60) 1-07 (0-49) 


Paired t-test P>0-05 for individual patients within 


each parity group 


be significantly greater in the second stage 
(P«0-001 paired t-test.) 

Figures 1a and 1b compare uterine activity in 
the last 15 min of the first stage with the first 15 
min of the second stage. The 31 patients who 
pushed before the diagnosis of full dilatation 
were excluded. A significant rise (P<0-001) in 
the MAP occurred only if the first 15 min of the 
second stage were associated with pushing 
efforts (Fig. 1b). 


Díscussion 


Although the application of a computer to ana- 
lyse intrapartum uterine activity is not a new 
concept, a system capable of both measuring the 
active contraction area and denving three com- 
ponents of the total myometrial activity has not 
been described before or used in a clinical set- 
ting. We recognize that our definitions of normal 
progress and the onset of the first stage are arti- 
ficial. Some degree of inaccuracy also exists in 
identifying the beginning of the second stage. 
These practical problems are common to all 
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studies of spontaneous labour and should be 
kept in mind when interpreting observations. 

The time spent contracting was surprisingly 
high. The microcomputer assumes that a con- 
traction begins when the intrauterine pressure 
first starts to rise and ends only when the pres- 
sure curve has completely levelled out again. 

This may result in an overestimate of the dura- 
tion of contractions Alternative methods based 
on threshold pressures tend to underestimate 
contraction duration and thus values presented 
by different authors cannot be directly com- 
pared. In keeping with other studies, however, 
we found no change in the mean contraction 
duration as labour progressed. 

We would agree with the comment made by 
Gibb et al. (1984) that a wide range of uterine 
activity is compatible with normal progress in 
spontaneous labour. Our values for MAP can be 
compared with the results obtained by studies 
using the units of uterine activity integral if the 
latter is divided by 900. Gibb et al. (1984) study- 
ing uterine activity in nulliparous Chinese 
women reported a median level equivalent to a 
MAP of 1-6 kPa in the active phase of the first 
stage of labour. This value is very similar to our 
result of 1-5 kPa. Arulkumaran et al. (1984) 
recorded a lower level of activity, a median 
equivalent to 1-25 kPa, for parous patients in the 
active phase of the first stage. Again this 1s very 
similar to the result of 1-22 kPa obtained for 
parous patients in our study. Steer et al. (1984) 
failed to detect any significant parity difference 
in the first stage uterine activity and their mean 
value for all patients was 1:22 kPa. The differ- 
ence between our results and those of Steer et al. 
(1984) are difficult to explain, particularly as 
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Fig. 1. (a) A comparison of MAP in the last 15 min of the first stage with MAP in the first 15 min of the second stage 
in the absence of second stage maternal pushing efforts (n = 13, paired t-test P>0-05); (b) A comparison of MAP 
in the last 15 min of the first stage with MAP in the first 15 min of the second stage in the presence of second stage 


maternal pushing efforts (n = 16, paired t-test P<0-001). 


variables such as maternal height, cervical 
dilatation at the onset of labour and mode of 
analgesia were similar. The mean duration of 
labour was shorter ın our study. Perhaps we were 
investigating more efficient labours. 

It has been shown that epidural analgesia has 
no effect on the rate of cervical dilatation in 
spontaneous labour (Studd et al. 1980) or on the 
level of uterine activity, provided adrenaline ts 
not added to the local anaesthetic solution used 
(Jouppila et al. 1977). We found that epidural 
analgesia was associated with a longer duration 
of both the first and the second stage. This does 
not imply that an epidural causes labour to be 
prolonged. In our study, analgesia was not allo- 
cated randomly but was determined primarily by 
patient preference. Epidural analgesia is often 
given to patients whose labour is prolonged or 
difficult and it is likely that the two analgesic 
groups studied are not comparable. Despite this 
reservation, it ıs interesting to note that for the 
first stage of labour, within each parity group, 
there was no difference in uterine activity com- 
paring epidural patients with pethidine/Entonox 
patients. Furthermore, administration of epi- 
dural analgesia did not seem to have any short- 
term effect on any measure of uterine activity. 

Bates et al. (1985) investigated uterine activity 
at the onset of the second stage in the absence of 
maternal pushing efforts. The uterine activity 
integral was significantly lower for patients given 
epidural analgesia compared with patients given 
pethidine or Entonox. In our study, uterine 
activity was measured for the whole of the 
second stage including periods of pushing. 
Despite these differences in method, we also 
recorded a lower level of uterine activity (MAP, 
contraction frequency and MCAP) in patients 
with epidural analgesia. 

Gibb et al. (1984) observed a marked rise in 
uterine activity immediately after intrauterine 
catheter insertion, and attributed it to the local 
release of prostaglandins. We looked for a 
similar phenomenon in our population. The 
MAP in the first 15 min after catheter insertion 
was compared with the MAP in the second 15 
mun after catheter insertion. No significant 
difference could be found. Furthermore, there 
was no difference between the MAP in the first 
15 min after catheter insertion and the whole of 
the first third of the first stage. 

Gibb et al. (1984) and Arulkumaran et al. 
(1984) related the level of uterine activity to 
cervical dilatation and noted a sharp increase at 
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9 cm. Steer et al. (1984) using the same method 
of data analysis observed a steady rise in uterine 
activity from 4 to 10 cm and no sudden increase 
at 9 cm. It is difficult to compare these studies 
with our findings as we employed a different 
method of data analysis. We divided the first 
stage into three equal time intervals and calcu- 
lated the MAP for each third. Certainly we 
noted a rise in the level of uterine activity over 
the course of the first stage particularly in parous 
patients but it is not possible to say how this rise 
related to cervical dilatation. 

We have observed levels of uterine activity in 
spontaneous labour similar to those reported 
using other methods of data collection. The 
advantage of our system lies in its ability to 
derive various measures of uterine activity over 
any time interval desired. We believe that the 
use of microcomputers to measure and analyse 
these variables will increase our understanding 
of myometrial activity and lead to improvements 
in the management of labour, particularly 
abnormal labour. 
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Doppler echocardiographic assessment of 
atrioventricular velocity waveforms in normal and 
small-for-gestational-age fetuses 


GIUSEPPE RIZZO, DOMENICO ARDUINI, 


SALVATORE MANCUSO 


CARLO ROMANINI, 


Summary. A prospective longitudinal study determined the physiologi- 
cal patterns of blood flow velocity waveforms in normal and tn small-for- 
gestational-age (SGA) fetuses. Using a Pulsed Doppler Duplex system, 
125 normally grown fetuses and 35 SGA fetuses were studied long- 
itudinally at between 27 and 42 weeks gestation. In normal fetuses the 
ratio between the E velocity (early passive ventricular filling) and the A 
velocity (active ventricular filling during atrial contraction) increased 
progressively during pregnancy in both transmitral and transtricuspid 
waveforms, approaching 1 at term. In SGA fetuses, the E/A ratios did 
not increase during pregnancy and the values obtained were signifi- 
cantly lower than in normal fetuses. The ratio between the trans- 
tricuspid and transmitral mean temporal velocities remained almost 
constant throughout pregnancy in the normal fetuses with transtricuspid 
velocity slightly exceeding the transmitral velocity. On the other hand, 
in SGA fetuses the ratio between the mean temporal velocities was 
inversed with the transmitral velocity progressively greater than the 
transtricuspid velocity suggesting the existence of intracardiac 


haemodynamic changes in these fetuses. 


With the advent of Doppler ultrasound tech- 
niques there has been an increased interest in the 
estimation of fetal blood flow (Eik-Nes et al. 
1980; Campbell et al. 1983). More recently 
range-gated pulsed Doppler ultrasound tech- 
niques have enabled human fetal intracardiac 
blood flow to be examined. Up to now fetal 
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Doppler echocardiography has been used 
mainly to diagnose structural and functional 
heart disease prenatally (Maulik et al. 1985; 
Silverman et al. 1985; Crawford et al. 1986), and 
few data (Meijboom etal 1985) are available on 
intracardiac haemodynamic changes during fetal 
development 

We set up a longitudinal prospective study to 
assess the normal pattern of intracardiac blood 
flow velocity waveforms and compare these with 
the patterns found in small-for-gestational-age 
(SGA) fetuses. 


Subjects and methods 


The normal control group comprised 125 
healthy pregnant women referred to the ultra- 
sound laboratory of our institution who were 
studied longitudinally with intracardiac Doppler 
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ultrasound at four gestational ages: 27-30. 
31-34, 35-38 and 39-42 weeks. In addition 35 
patients with SGA fetuses were studied. The 
criteria for defining SGA were an abdominal 
circumference below the 10th centile according 
to the nomograms of Campbell & Thoms (1977), 
and postnatal confirmation by a birthweight 
under the 10th centile for an Italian population 
(Gagliardi et al. 1975). 

All patients gave their informed consent to 
participate in the study. All pregnancies were 
singleton, each patient was certain of her last 
menstrual period and the gestational age was 
confirmed by early second trimester ultrasound 
examination. 

Recordings were performed in a quiet room 
with the patient lying in a comfortable semi- 
recumbent position, and during a period of fetal 
rest without breathing movements. A pulsed 
Doppler Duplex ultrasound system (Ansaldo 
AUC 940) with 3-5 and 5 MHz convex trans- 
ducers was used. The Doppler carrier frequency 
ranged from 2-4 to 5 MHz. In this investigation 
we recorded the blood flow velocity waveforms 
over the atrioventricular (AV) valves as 
described by Meijboom er al. (1985). Briefly, a 
four-chamber view of the fetal heart 
obtained and the AV values were easily identi- 
fied. Doppler sample volume was then placed 
immediately below either the mitral or tricuspid 
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valves (Fig. 1) and velocity waveforms were 
recorded. Thus the angle of insonation was near 
(° and we avoided the underestimation of 
velocities. 

The AV velocity waveforms obtained showed 
a characteristic biphasic pattern. The early 
phase (E peak) represents the passive venous 
filling of the ventricle, whereas the late phase (A 
peak) represents the active ventricular filling 
during atrial contraction (Fig. 2). 

Permanent records of all velocity waveforms 
were obtained with a strip chart recorder for 
later analysis. Recordings obtained using an 
angle of Doppler beam insonation larger than 
20^ were rejected. The sonographic print-outs 
were subjected to waveform analysis using the 
digitizing tablet of a microcomputer (Cardio 80, 
Kontron). We calculated the E peak and A peak 
and the mean temporal velocity 
(MTV) over 10 consecutive cardiac cycles. The 
ratio between the E and A velocities (E/A ratio) 
in both AV valves and the ratio between the 
transtricuspid and transmitral MTV were then 
calculated. All data are expressed as mean (SD) 
values. Statistical analysis used one-way analysis 
of variance and the unpaired r-test. 


velocities 


Results 
A total of 496 recordings were obtained, 86 were 
from SGA fetuses (SGA group) and 410 from 
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Fig. 1. Four chamber view of the fetal heart. The sample volume was placed 


immediately below the tricuspid valve. 
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and at term (lower tracing). 


fetuses with a normal birthweight (control 
group). The distribution of recordings by gesta- 
tional age-group is shown in Table 1. All the 
fetuses in the control group had a birthweight 
greater than the 25th centile. Of the 35 fetuses in 
the SGA group 20 (575^) had a birthweight 
between the Sth and lOth centile and 15 (43°) 
had a birthweight below the Sth centile, 

Reliable assessment of velocity waveforms 
was obtained in 90-4 and 89-87 of the record- 
ings over the mitral and tricuspid 
respectively, 

To determine interobserver variability, echo- 
cardiographic recordings of 20 fetuses were per- 
formed consecutively by two experienced 
observers. The correlation coefficients for all the 
variables measured were excellent with a value 
of over 0-89, 

Fetuses characterized by à normal birthweight 


valves, 


Table 1. Distribution of echocardiographic recordings 
by gestational age 





Gestation (weeks) 








Group 27-30 31234 35-38 39-42 
Normal fetuses 125 12. UR RA 
SGA fetuses 32 35 19 í) 


SGA, Small-for-gestational-age 






Fig. 2. Example of transmitral velocity waveforms at 27 weeks (upper tracing) 


showed in both the AV valves a 
progressive increase in the E/A ratio which at 
term approached | (Figs 3 & 4). One-way analy- 
sis of variance showed these trends in the E: A 
ratio to be statistically d both in the 
transmitral Jd M a E» MOT} and the trans 
tricuspid (F = 41, P< ee waveforms. En the 
control group the ratio between the trans. 
tricuspid and the transmitral MTV remained 
almost constant throughout pregnancy wi th the 
transtricuspid MTV slightly higher than the 
transmitral M T V. 

Conversely, in the SGA group the EVA ratios 
did not increase n ring pregnancy and the values 
were significantly lower than those porimmed in 
the control group (unpaired test} (Figs 3 & 4j 
Moreover in the SGA group the ratio between 
the transtricuspid and the transmitral MTV was 
inversed, with the transmitral MTV pro- 
gressively greater than the transtricuspid MTV 


(Fig. 5). 


(control group) s 


Discussion 


Our results confirm the feasibility of recording 
intracardiac blood flow in the human fetus. 
Velocity waveforms over AV valves are readily 
detected in a high proportion of examinations 
and the 





excellent level of interobserver agreg- 
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Fig. 3. Changes in transmitral E/A ratio in normal (@) 
and small-for-gestational-age (SGA) (Bi) fetuses. 
* * P«:0-001 (unpaired t-test) 


ment demonstrates the reproducibilitv of the 
results. Moreover, the ability to obtain wave- 
form profiles with an angle of insonation near (° 
minimizes the errors of angle correction in 
velocity calculations. Normal fetuses showed a 
progressive increase in the E/A ratio on each 
side of the heart. These findings are in agree- 
ment with the results reported previously by 
Meijboom et al. (1985). The significance of this 
development is still obscure, but it is possible 
that the E/A ratio is influenced by myocardial 
compliance as well as by cardiac preload and 
afterload. Experimental studies (Romero et al. 
1972) have demonstrated that the fetal heart is 
less compliant than the postnatal myocardium. 
These findings could explain the dominance of 
the atrial phase (A peak) during intrauterine 
life. Moreover, cardiac preload, represented by 
venous return flow, and afterload, mainly due to 
peripheral vascular resistance (Rudolph 1985), 
can both influence waveform profiles As 
demonstrated in experimental animals (Dawes 
1968) and in the human fetus (Trudinger et al. 
1985), placental vascular resistance falls pro- 
gressively during mid and late pregnancy and 
that could influence cardiac preload and after- 
load. The variation in the E/A ratio throughout 
pregnancy could also be related to the pro- 
gressive decrease of placental impedance 
characterizing normal pregnancies. The pres- 
ence of shunts in the fetal circulation such as 
foramen ovale and ductus arteriosus may 
explain the similar trend found on the two sides 
of the heart. i 

In SGA fetuses the E/A ratio ıs lower than in 
fetuses with normal birthweights and an increase 
in the A phase is particularly evident. These 
modifications could be related either to the 
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Fig. 4. Changes in transtncuspid E/A ratio in normal 
(@) and small-for-gestational-age (SGA) (B) fetuses 
*P<0-05, **P<0-001 (unpaired t-test) 


decrease of cardiac compliance or to the charac- 
teristic increase of placental resistance of these 
fetuses (Trudinger et al. 1985) which might affect 
cardiac preload and afterload. 

In normal fetuses the ratio between the trans- 
tricuspid and transmitral MTV remains almost 
constant with the transtricuspid MTV somewhat 
greater. We did not estimate absolute cardiac 
output as during prenatal life this measurement 
IS prone to errors contributed by inaccuracies in 
the calculation of valve area. From our data, 
therefore, a dominance of right cardiac output 
cannot be established. 

None the less, it is notable that in SGA fetuses 
the transmitral MTV exceeds the transtricuspid 
MTV. SGA fetuses are characterized by a 
redistribution of blood flow with an increased 
perfusion to the brain and myocardium and an 
increase of vascular resistance at the level of the 
descending aorta and placental bed. In this con- 
dition of ‘brain sparing’ the left heart 1s pre- 
sented with the reduced resistance of the 
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Fig. 5. Changes in transtricuspid/transmitral mean 
temporal velocities (MTV) in normal (@) and small- 
for-gestational-age (SGA) (W) fetuses **P<Q-001 
(unpaired t-test) 


a 


coronary arteries and of head and neck arteries 
(Wladimiroff et al. 1986; Arduini et al. 1987), 
whereas the right heart, ejecting through the 
ductus arteriosus into the descending aorta, is 
presented with an increased vascular resistance 
(Jouppila & Kirkinen 1984; Ruzzo et al. 1987). 
Therefore such selective changes of cardiac 
afterload could alter the output of the two ven- 
tricles and explain the high values of transmitral 
MTV found in SGA fetuses. 

Our data suggest that there are intracardiac 
haemodynamic changes in SGA fetuses com- 
pared with normal fetuses. These results justify 
further studies on the clinical significance of 
intracardiac echocardiography in the early diag- 
nosis and monitoring of SGA fetuses. 


References 


Arduin, D., Rizzo, G., Romanini, C. & Mancuso, S. 
(1987) Fetal blood flow velocity waveforms as pre- 
dictors of growth retardation. Obstet Gynecol 70, 
7-10. ~ 

Campbell, S. & Thoms, A. (1977) Ultrasound assess- 
ment of the fetal head of abdominal circumference 
ratio in the assessment of growth retardation. Br J 
Obstet Gynaecol 84, 165-171. 

Campbell, S , Griffin, D. R , Pearce, J M , Dtaz- 
Recanses, J., Cohen-Overbeek, T. E. & Willson, 
K. (1983) New Doppler technique for assessing 
uteroplacental blood flow. Lancet i, 675-677. 

Crawford, D C , Chita, S & Allan, L. D. (1986) The 
value of Doppler in the prenatal evaluation of con- 
genital heart disease. In Obstetric and Neonatal 
Blood Flow, BES Conference, London 

Dawes, G. S. (1968) The umbilical circulation. In Fetal 
and Neonatal Physiology, Year Book Publishers, 
Inc , Chicago, pp. 66-78. 

Eik-Nes, S. H., Brubakk, A O. & Ulstein, M K 
(1980) Measurement of human fetal blood flow. Br 
Med J 280, 283-284. 

Jouppila, P & Kirkinen, P. (1984) Increased vascular 
resistance in the descending aorta of the human 
fetusin hypoxia. Br J Obstet Gynaecol 91, 853-856 


Fetal AV velocity waveforms 69 


Gaghardi, L., Preve, C. U., Corduro di Mon- 
tezemolo, C , Nattone, G. P & Piazza, A. (1975) 
Accrescimento intrauterino ed eta’ gestazionale in 
un campione di 9774 casi. Ann Ostet Ginecol Med 
Perinat 96, 147-158. 

Mauhk, D., Nanda, N. C , Moodley, S., Saini, V D. 
& Thiede, H. A. (1985) Application of Doppler 
echocardiography in the assessment of fetal cardiac 
disease Am J Obstet Gynecol 151, 951-957. 

Meijboom, E J., De Smedt, M. C H., Visser, G. H 
A., Jager, W., Bossina, K. K. & Hursijes, H. J 
(1985) Cross-sectional Doppler echocardiographic 
evaluation of the fetal cardiac output during the 
second and third trimester of pregnancy: a long- 
itudinal study In The Physiological Development 
of the Fetus and Newborn (Jones, C. T. & 
Nathanielsz, P. W., eds), Academic Press Inc. Ltd, 
London, pp 749-752 

Rizzo, G., Arduini, D., Pennestn’, F., Romanini, C 
& Mancuso, S (1987) The fetal behaviour in 
growth retardation. its relationships to fetal blood 
flow Prenat Diagn 7, 229-238. 

Romero, T , Covell, J. & Friedman, W. F (1972) A 
comparison of pressure-volume relations of the 
fetal, newborn and adult heart. Am J Physiol 222, 
1285-1290. 

Rudolph, A. (1985) Distribution and regulation of 
blood flow 1n the fetal and neonatal lamb. Circ Res 
57, 811-821. 

Silverman, N H , Kleinman, C S , Rudolph, A M., 
Copel, J. A., Weinstein, E. M., Enderlein, M. A. 
& Golbus, M (1985) Fetal atrioventricular valve 
insufficiency associated with nonimmune hydrops: 
a two dimensional echocardiographic and pulsed 
Doppler ultrasound study. Circulation 72, 825-832. 

Trudinger, B. J , Giles, W. B., Cook, C M., Bombar- 
dieri, J. & Collins, L (1985) Fetal umbilical artery 
flow velocity waveforms and placental resistance: 
clinical significance. Br J Obstet Gynaecol 92, 
23-30. 

Wladimiroff, J. W., Tonge, H M & Stewart, P A 
(1986) Doppler ultrasound assessment of cerebral 
blood flow in the human fetus Br J Obstet 
Gynaecol 93, 471-475. 


Received 6 January 1987 
Accepted 31 March 1987 


British Journal of Obstetrics and Gynaecology 
January 1988, Vol. 95, pp 70-74 


Pulmonary metastases in gestational trophoblastic 
disease: a review of 97 cases 


JOTHI KUMAR, A. ILANCHERAN, S.S. RATNAM 


Summary. Metastatic gestational trophoblastic disease poses problems 
in diagnosis and management and has a poorer prognosis than the non- 
metastatic variant. The lung is the most common site of metastases. This 
paper reviews 97 patients with pulmonary metastasis developing after 
gestational trophoblastic disease who were seen at one centre over 26 
years. Most patients had an antecedent molar pregnancy but an associ- 
ated choriocarcinomatous lesion in the uterus was absent in the major- 
ity. In many patients the pulmonary lesion was asymptomatic. Whilst 
chemotherapy was the treatment of choice, selective thoracotomy in 
cases with solitary lung nodules reduced the treatment time and need for 
aggressive multi-drug combination regimens. The overall survival rate 
at 2 years after diagnosis was 65%. A higher mortality was found when 
- the antecedent pregnancy ended at term, when the time interval 
between the preceding pregnancy and diagnosis of pulmonary meta- 
stases was > 1 year, when multiple pulmonary secondaries were present 
or when cerebral metastases occurred. The main causes of death were 
cerebral haemorrhage, respiratory failure and pulmonary embolism. 


Metastatic gestational trophoblastic disease 
poses problems in diagnosis and management. 
Whilst the non-metastatic disease has an almost 
uniformly good prognosis with cure rates 
approximating 100% in many centres, the meta- 


despite initial chemotherapy, can be removed 
surgically without much difficulty 

The purpose of this paper is to review patients 
with gestational trophoblastic disease seen in 
our department, who developed pulmonary 


static variant still has a relatively poorer 
prognosis. 

The lung is the commonest site of spread. This 
would appear to be fortunate as the lung is most 
accessible radiologically and hence earlier and 
easier diagnosis can be achieved, Furthermore, 
solitary pulmonary secondaries, persisting 
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metastases, and to examine some of the factors 
that may have affected prognosis. 


Subjects and methods 


Case notes of 988 consecutive patients with ges- 
tational trophoblastic disease admitted between 
1959 and 1984 were examined. The cases were 
classified according to the definitions formulated 
by the World Health Organization (1983) and 
the notes of the patients with pulmonary meta- 
stases were examined in greater detail 


Results 
Distribution of cases 


The total number of cases and their distribution 
is shown in Table 1. Of the 988 patients 
reviewed, 127 were recorded as having meta- 
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Table 1. Classification of 988 patients with gestational trophoblastic disease and frequency of pulmonary meta- 





stases (1959-1984) 

Pulmonary metastases 
Type Present Absent 
Gestational trophoblastic disease 988 = > 
Hydatidiform mole 820 — 
Invasive mole 40 (23-8%) 16 24 
Choriocarcinoma 30 (17:9%) 22 8 
Gestational trophoblastic tumour 98 (58-396) 59 39 
Total 168 (10096) 97 711 


° Classification according to World Health Organization (1983) 
t Thirty of these patients had metastatic disease but no pulmonary lesions. 


stases, of which 97 (76-4%) included pulmonary 
lesions. Other sites of metastases were the 
vagina (22), brain (14), ovary and vulva (4 each), 
liver and intestine (3 each), fallopian tubes (2) 
and one case each in the pancreas, spleen, ure- 
ter, brachial plexus, cheek, eye and ililac crest. 

Of the 97 patients with pulmonary metastases, 
the metastases were confined to the lungs alone 
in 57, and in the remaining 40 patients there 
were also metastases at other sites: the uterus 
(27), brain (12), vagina (11), vulva (4), liver (3) 
and others (8). Of the 14 patients in our overall 
series with cerebral metastases, all but two also 
had pulmonary lesions. 

Table 1 shows that of the 97 patients with 
pulmonary metastases, 59 (61%) had gestational 
trophoblastic tumour,’ 16 (1796) had ihvasive 
mole and 22 (23%) had choriocarcinoma. Con- 
versely, pulmonary metastasis developed in 59 
of 98 (60-296) of patients with trophoblastic 
tumour, in 16 of 40 (40%) of those with invasive 
mole, and in 22 of 30 (73%) of those with 
choriocarcinoma. 

The age of the patients ranged between 15 and 


53 years, the largest proportion (4796) were 
between 21 and 30. The highest parity was 16 
and 75% were multiparous. There was no racial 
predeliction in the series. 


Antecedent pregnancy 


In the pregnancy preceding diagnosis of pulmo- 
nary metastases 87% had a molar pregnancy; 
4% a term pregnancy; 4% an abortion and 1% 
an ectopic pregnancy (Table 2). 

In the patients with an antecedent molar preg- 
nancy, 62 (7496) of the lesions were diagnosed 
within 6 months; where the preceding pregnancy 
was normal or ended in abortion the lesion 
tended to be diagnosed between 1 and 2 years 
afterwards. However, one patient with a molar 
pregnancy had a pulmonary lesion diagnosed 12 
years later and as many as 11 were diagnosed 2-6 
years after a preceding molar pregnancy. 


Table 2. Antecedent pregnancy and interval to diagnosis with 2-year survival status in 97 patients with pulmonary 


metastases 


Interval between antecedent pregnancy and diagnosis (years) 


Antecedent pregnancy 


. 1«2 2<6 12 


n (96) «0-5 0-5«1 
Hydatidiform mole 84 (86:6) 62 4 
Term pregnancy 4 (4-1) 0 0 
Abortion 4 (41) 1 0 
Ectopic pregnancy I (1:1) I 0 
Unknown 4 (4-1) 0 0 
Total 97 (100-0) 63 4 


Mortality 
Unknown n (96) 

6 11 1 0 15 (17-9) 
1 0 0 3 2 (50-0) 
1 0 0 2 1 (25-0) 
0 0 0 0 0 ( 0-0) 
0 0 0 4 1 (25-0) 
8 11 1 9 19 
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Table 3. Modes of treatment of pulmonary metastatic 
discase 





Patients Mortality 
n (%) n — (96) 
Chemotherapy alone 46 (474) 9 (19-6) 
Chemotherapy + total 
hysterectomy with or 
without BSO 35 (36-0) 5 (14-3) 
Chemotherapy 
+ thoracotomy 13 (13:5) 2 (15-4) 
No treatment’ 3 XXL 3 (100) 
Total 97 100 19 


" These three patients had a primary hysterectomy for 
hydatidiform mole and subsequently developed pul- 
monary metastases with raised hCG levels, taey died 
before treatment. 

BSO, Bilateral salpingo-oophorectomy 


Other features 


Only four of the patients with pulmonary meta- 
stases had symptoms—either chronic cough 
and/or haemoptysis. All the other patients were 
diagnosed on the basis of chest radiographs. 
None complained of breathlessness as a present- 
ing symptom. A solitary lung lesion was present 
in only 12 of the 97 patients, the other 85 (88%) 
had multiple pulmonary nodules radiologically 
at the time of diagnosis. 


Therapy 


Therapeutic regimens changed significantly 
during the period under review. In the first 10 
years of this series, methotrexate (MT X) alone 
was most frequently used. Subsequently, 
multi-agent chemotherapy using MTX and 
actinomycin-D was the mainstay of therapy. 
Occasionally other drugs such as 6-mercap- 
topurine were used. 

Thirty-five of the patients had a hysterectomy 
either at the initial diagnosis of antecedent preg- 
nancy or subsequently (Table 3). Mortality rates 
were not affected by the hysterectomy. Thirteen 
patients had a thoracotomy for persistence of 
solitary lung nodules despite intensive chemo- 
therapy and the absence of metastases elsewhere 
(Table 4). Histology of the excised lung lesions 
showed active tumour in seven of them. One 
patient had a second thoracotomy 10 months 
after the first operation and she is presen?ly well.. 


Survival 


The survival of the patients was analysed at the 
end of 2 years after diagnosis of pulmonary 
metastases because earlier in the series the 
patients were treated before radioimmunoassay 
of B-human chorionic gonadotrophin (B-hCG) 
was established and recurrence of disease after 
this period is very uncommon. 

The overall survival rate of the 97 patients was 
64-9% , 19 (20%) died and 15 (16%) were lost to 
follow-up. As expected, survival was poorer in 
patients where pulmonary metastases developed 
after a term pregnancy or abortion (Table 2), 
and was related to the time interval between the 
antecedent pregnancy and diagnosis of pulmo- 
nary metastatic disease (Table 5). 

Of the 19 deaths in the series, the majonty 
occurred within a year of diagnosis (Table 6). 
Except for four patients who had a post-mortem, 
the cause of death was determined on clinical 
grounds The main cause was cerebral haemor- 
rhage, other causes were respiratory failure and 
pulmonary embolism. There was no death 
related to sepsis or to drug toxicity. Except for 
one patient whose chest radiograph showed a 
solitary metastasis the others who died had mul- 
tiple lung nodules and 17 had extra-pulmonary 
disease. 

Cerebral metastases were associated with an 
extremely high mortality rate (Table 6). Never- 
theless, one patient who had both lung and brain 
secondaries is presently alive and well, after two 


Table 4. Clinical features in. 13 patients who had a 
thoracotomy 


Number of patients 13 
Lung metastases alone 7 
Associated lesions 
Uterus 3 
Others 3 


Interval between diagnosis and 
operation (months) 


2-4 8 

5-7 3 

9 2 
Histology of lung metastases 

Choriocarcinoma 7 

Undetermined 6 
Second thoracotomy 1 
Two-year survival status 

Alive 1l 

Dead ~ i 


* Cause of death. cerebral haemorrhage. 


Table 5. Interval from antecedent pregnancy to diag- 
nosis of pulmonary metastases related to 2-year sur- 
vival status 


Interval Alive Dead Unknown 
(years) (n) (n) (n) 
<0-5 56 5 3 
0-5«1 2 1 1 
1<2 3 4 Í 
2<4 2 3 2 
4-6 0 2 2 
12 0 1 0 
Unknown 0 3 6 
Total 63 19 15 


successful craniotomies for cerebral bleeding 
from the secondaries. 


Discussion 

Our review has confirmed that in patients with 
gestational trophoblastic disease and pulmonary 
metastases, survival is affected by the time inter- 
val between diagnosis of the metastases and the 
antecedent pregnancy, by the presence of meta- 
stases at sites other than the lungs especially the 
brain, and by whether the antecedent pregnancy 
was molar. 

The higher mortality rate associated with an 
antecedent normal pregnancy can in part be 
explained by the delay in diagnosis of un- 
expected trophoblastic disease in such patients 
(Novak & Seah 1954; Park & Lees 1950). 
Whereas pulmonary metastases were usually 
diagnosed within 4 months after a molar preg- 
nancy, those following a term pregnancy were 
generally diagnosed after 1 year. Choriocar- 
cinoma occurring after a term pregnancy is also 
prone to more extensive metastatic spread and is 
less responsive to conventional therapy (Adelye 
etal 1980; Miller et al. 1979). 

The principal treatment for gestational 
trophoblastic disease is chemotherapy. Earlier 
in our series methotrexate was the primary 
single agent used, and the commonest com- 
bination regimen was methotrexate and 
actinomycin-D in conventional doses, 6-mercap- 
topurine was used occasionally. The CHAM- 
OCA regimen of Bagshawe was rarely used. 
Since the beginning of 1979, patients with pul- 
monary metastases who did not respond to 
methotrexate alone were treated with moderate 
dose methotrexate and actinomycin-D with foli- 
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nic acid rescue (Ratnam & Ilancheran 1982) with 
good results. More recently, patients with very 
extensive pulmonary metastases and at high risk 
of, or proven, cerebral metastases have been 
treated with etoposide in addition to methotrex- 
ate and actinomycin-D (EMA regimen) as this 
provides an effective concentration of drug to 
the central nervous system (Athanassiou et al. 
1983). 

While chemotherapy remains the mainstay of 
treatment, surgery has a role in the manage- 
ment of selected patients (Shirley et al. 1971; 
Sink et al. 1981; Ratnam & lIlancheran 1982) 
particularly in those with solitary lung metastasis 
resistant to chemotherapy who have no lesions 
elsewhere. 

Notably, hysterectomy, particularly earlier in 
the series, did not significantly reduce mortality 
rates (Table 3). In fact, only 2826 had an identi- 
fiable lesion in the uterus. Absence of a uterine 
lesion associated with extensive metastatic 
disease has been reported elsewhere (Hertz 
1978; Ober 1969; Tow 1967). 

The role of hysterectomy currently would 
appear to be similar to that of thoracotomy in the 
extirpation of the solitary, identifiable lesion 
resistant to aggressive chemotherapy. 

Trophoblastic embolization to the lungs which 
is common even in normal pregnancies (Johnson 
et al. 1979) is the most obvious explanation why 
the lungs are the most frequent site of metastases 
in gestational trophoblastic disease (Bagshawe 


Table 6. Clinical features in 19 patients who died with 
pulmonary metastatic disease 


Number of deaths 19 
Interval between diagnosis and 
death (years) 


«1 14 

1-2 4 

>4 1 
Treatment 

Chemotherapy alone 9 

Chemotherapy + surgery 7 

No treatment 3 
Metastatic spread 

Lung alone 2 

Lung + brain 9 

Lung + other sites 8 
Cause of death 

Cerebral haemorrhage 9 (47-496) 

Respiratory failure 3 (15-896) 

Pulmonary embolism 1 (5-396) 

Unknown 6 (31-596) 
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1969; Novak & Seah 1954; Park & Lees 1950). In 


our series, the incidence of pulmonary meta- . 


stases was 76%. Most of these lesicns were 
asymptomatic and were diagnosed radio- 
logically, and although haemoptysis, dyspnoea, 
pleuritic pain and haemothorax are reported 
symptoms of pulmonary metastases (Bagshawe 
1969; Johnson et al 1979) they were rot often 
seen. It is clearly necessary to diagncse these 
lesions earlier, and although many follow-up 
regimens include frequent chest radiographs 
until hCG levels are undetectable by radio- 
immunoassays (Ratnam & Ilancheran 1982), the 
place of computerized axial tomography (CAT) 
scans in the routine management of tropho- 
blastic tumours to detect very early pulmonary 
metastases needs to be defined Certarnly, any 
chest radiograph showing multiple nodules in a 
young woman should raise suspicion of metasta- 
tic gestational trophoblastic disease and appro- 
priate steps taken to exclude or confirm the 
diagnosis. 

Although a higher mortality rate (21%) was 
seen with multiple pulmonary metastases, 8% of 
the patients with solitary lung nodules also died. 
Hence the patient with a single lung lesion can- 
not be viewed with complacency. 

The patient with multiple pulmonary meta- 
stases is at risk of developing brain metastases 
(World Health Organization 1983). There is 
some risk even in the absence of identifiable 
pulmonary metastases. Although 12 cf the 14 
patients with cerebral metastases also aad lung 
metastases, the other two did not have demon- 
strable secondaries on the chest radiograph. The 
majority of the patients with pulmonary meta- 
stases died of cerebral haemorrhage (Table 6). It 
is known that chemotherapy may cause rapid 
necrosis of brain metastases with resultant intra- 
cerebral haemorrhage (World Health Crganiza- 
tion 1983). Higher doses of chemotherzpy, as in 
the EMA regimen, are thought to be toth hae- 
mostatic and tumoricidal. Whilst we do not 
believe in prophylactic intra-thecal methotrex- 
ate, we search carefully for cerebral metastases 
with a CAT scan, which we have had since the 
late 1970s. Currently, patients with proven brain 
metastases are treated by whole brain irradia- 
tion and EMA chemotherapy. 
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A study comparing transcervical with transabdominal 
chorionic villus sampling (CVS) 


WILLIAM E. MACKENZIE, DEBORAH S. HOLMES, 


JOHN R. NEWTON 


Summary. Chorionic villus sampling (CVS) was performed in 50 anaes- 
thetized patients before therapeutic abortion by the transabdominal 
route and then by the transcervical route. The two methods of villus 
sampling were equally successful in obtaining villi but the transcervical 
method was significantly better at obtaining chorionic villi >10 mg in 
weight (x? 13-92 P<0-001). Placental position did not affect villus 
recovery with either sampling method. 


Transabdominal chorionic villus sampling may 
have advantages compared to transcervical 
chorionic villus sampling (CVS) which involves 
vaginal manipulations, the passage of a cannula 
through an endocervix that is contaminated with 
bacteria and restricted manoeuverability of the 
cannula within the uterine cavity. Transabdomi- 
nal sampling allows freer access to the placental 
site, has less potential for introducing infection 
and no vaginal manipulations are necessary. 
Despite these theoretical advantages only 1-5% 
of all diagnostic CVS procedures recently 
reported from 92 centres by Laird Jackson 
(Chorionic Villus Sampling Newsletter 1986) 
were performed by the transabdominal route. In 
a recent study which compared transabdominal 
and transcervical CVS, villi were successfully 
obtained in 98% of patients using the trans- 
abdominal method, but only 52% of samples 
were successfully karyotyped using a direct 
preparation technique (Bovicelli et al 1986). 
This was attributed to the low villus weights 
obtained transabdominally compared to the 
higher weights obtained by the transcervical 
method (with an 82% success in direct chromo- 
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some preparation). If small villus samples were 
found to be characteristic of transabdominal 
CVS (Brambaa et al. 1986) then not only would 
chromosome analysis by direct preparation from 
villi be unreliable, but also biochemical and 
DNA analysis (Upadyaya et al. 1984). However, 
a report by Smidt-Jensen et al. (1986), who have 
the world's largest diagnostic series of transab- 
dominal CVS, stated that an average of 30 mg of 
villi could be reliably obtamed by this technique. 
We have assessed the efficacy of transabdominal 
compared with transcervical CVS in obtaining 
measured weights of villi and examined the 
effects of placental position on villus recovery 
using the two methods. 


Patients and methods 


The study included 55 women who gave 
informed consent to participate. Local ethics 
committee approval was obtained. Four of the 
55 women were excluded because preliminary 
ultrasonography did not show the presence of a 
live fetus. One twin pregnancy was excluded. 

The remaining 50 women had a single, live 
fetus with a gestational age as assessed by ultra- 
sound measurements ranging from 7+ to 13 
weeks (mean 9-5 SD 1-1 weeks). 


Experimental design 


A single operator (W.E.M.) did all the sampling 
and in each patient sampling was attempted 
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twice. Both the transabdominal and transcervi- 
cal procedures were performed under general 
anaesthesia immediately before therapeutic ter- 
mination of pregnancy. In order to avoid moving 
the patient excessively while under general 
anaesthesia, the transabdominal CVS was 
always performed first. To alleviate any bias in 
villus recovery that might arise, the placental site 
was first localized by ultrasound before sampling 
and both methods were used to sample only that 
site. Thus in cases where placental localization 
was uncertain no bias was given to the transcer- 
vical procedure following the known outcome of 
the first (transabdominal) sampling. 


Ultrasound equipment 


An ADR 4000 S/L ultrasound machine was used 
with a 3:0 MHz sector transducer in all cases. 


Method of transabdominal CVS 


One of us (W.E.M.) had gained experience of 
transabdominal CVS in Denmark using the 
Smidt-Jensen technique (Smidt-Jensen & 
Hahnemann 1984) Under continuous ultra- 
sound guidance an 18-gauge 150mm Spinal 
needle (Needle Industries, Redditch) was intro- 
duced into the uterus and just into the placental 
site. The trochar was removed and a 22-gauge 
175 mm Spinal needle, with suction tubing 
attached, was inserted down the 18-gauge 
needle's cannula and into the placental site. 
With a rapid up and down motion of the 
22-gauge needle the villi were cut before aspir- 
ation. Suction was applied from wall suction 
connected by plastic tubing (Vygon, Lectro- 
Cath, 1:5 mm in diameter) to the 22-gauge 
needle hub via a paediatric mucus asp:rator and 
suction was controlled by an R90 plast.c connec- 
tion in which a small hole had been drilled to 
allow finger-tip control. 

Visualization of the needle direction was 
facilitated by having a needle holder attached to 
the ultrasound transducer with a central slot 
down which the needle was passed. This con- 
tained a spring which gripped the needle allow- 
ing controlled entry of the needle into the 
uterus. The track which the needle would take 
with respect to the ultrasound image was pre- 
calibrated and indicated on the ultrasound 
screen by means of a plastic graticule, marked in 
centimetres. 


Method of transcervical CVS 


The method and cannula used have been 
described previously (Mackenzie ef al. 1986). 
An aluminium cannula (Rocket of London) 
210 mm long with an outer diameter of 2-3 mm 
and an inner of 1-3 mm was used In all cases and 
continuous suction, as In the transabdominal 
method, was applied. 


Cytogenetic analysis 


The villi were collected into sodium bicarbo- 
nate-buffered RPMI (+5 1.u. heparin per ml) 
and taken directly to a laboratory where the villi 
were dissected out into fresh medium. The villus 
weights were estimated with reference to stan- 
dards. Tubes containing six samples of villi of 
known weight were used as a scale against which 
the weight of the cleaned villi was estimated. 
There is a direct correlation (Upadyaya et al. 
1984; Mackenzie ef al 1986) between villus 
weights and karyotype success. The cytogenetic 
details are, therefore, not given in this paper. It 
is generally accepted that 10 mg of villi is the 
minimum required for reliable cytogenetic 
analysis, although 1-5 mg of villi may also allow 
diagnosis, though unreliably (Upadyaya et al. 
1984). 


Results 


The distribution of villus weights obtained by the 
transcervical and transabdominal methods are 
given in Table 1. When the two sampling 
methods were compared with respect to their 
ability to obtain at least 10 mg of villi a highly 
significant difference was observed (x^M = 13-9, 


P«0-001) (McNemar test). Adequate villus 


samples were obtained by transcervical CVS in 
7096 of the patients, under these study condi- 
tions, but in only 26% of patients by the trans- 
abdominal approach. Gestational age was not 
found to be significantly different between suc- 
cessful and unsuccessful samples for both sam- 
pling methods. Table 1 shows the distribution of 
villus weights obtained from 'antenor' and 'pos- 
terior' placentas where 'success' is the propor- 
tion of patients in which an adequate sample was 
obtained. We have applied a broad definition of 
‘anterior’ and ‘posterior’ in that particularly for 
the transcervical technique there are only two 
access routes for sampling. Therefore, fundal 
placentas were assigned to either the ‘anterior’ 
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Table 1. Villus recovery by transabdominal and transcervical chorion villus sampling (CVS) 


Number of patients 
Transabdominal CVS Transcervical CVS 
Posterior Anterior Posterior Anterior 
placenta placenta Total placenta placenta Total 
Villus weight (mg) 
0 5 T 12 6 3 9 
<5 5 5 10 1 0 1 
5-<10 7 8 15 3 2 5 
10-<20 7 4 11 5 3 8 
20——30 1 1 2 3 3 6 
30-<40 0 0 0 5 8 13 
40—50 0 0 0 2 3 5 
50-<60 0 0 0 0 2 2 
60 0 0 0 0 1 1 
Total no. patients 25 25 50 25 25 50 
Approximate mean 
villus weight (mg) 
SD 6-6 5.4 6-0 15 7 26-5 21-1 
5-6 055 5-6 14-1 17-0 16:4 
Per cent adequate 
samples (>10 mg) 32-0 20-0 26-0 60-0 80-0 70 0 


or ‘posterior’ groupings depending on sampling 
approach. Four fundal placentas were recorded, 
and of these, three were assigned as ‘anterior’. 
In this study no placenta was localized over the 
cervical os. 

The transabdominal! technique obtained an 
adequate sample in eight posterior placentas and 
five anterior placentas, compared with the trans- 
cervical method, where 20 adequate samples 
were obtained when the placental site was 
anterior and 15 when it was posterior. The influ- 
ence of placental site on the success of these two 
methods was not significant (3? = 1-3, P>0-05). 


Discussion 

This study was designed to compare the efficacy 
of two methods of CVS, rather than examining 
the 'ideal' diagnostic situation, when there are 
no constraints on time and the optimal gesta- 
tional age can be chosen for the procedure. This 
study demonstrates that transabdominal CVS 
using the technique described 1s characterized by 
lower weights of villi recovered than those 
obtained with the transcervical method. This is 
in agreement with previous findings (Bovicelli et 
al. 1986; Brambati et al. 1986). Brambati et al. 
(1986) employed a larger bore needle, but the 
weight of villi obtained was still small, indicating 


that needle size does not seem to affect villus 
recovery. Before the present study, the operator 
(W.E.M.) had gained experience with: transab- 
dominal CVS in a pilot study involving 40 
patients. His experience of transcervical CVS 
was much greater (over 200). The number of 
patients in whom villi of any weight was obtained 
did not differ between the two sampling methods 
used in this study. Thus the difference in expen- 
ence of the operator does not appear to be 
important. 

In this study the time taken for sampling (30- 
60 s) was similar for the two methods. However, 
in another report on transabdominal CVS 
(Smidt-Jenson et al. 1986) the average time of 
suction was 240 s (range 80—940 s). If a longer 
sampling time is a necessary requirement for 
satisfactory villus recovery by the transabdomi- 
nal method then it might be expected to be more 
uncomfortable for the patient, and may, there- 
fore, require some form of analgesia (or local 
anaesthesia). 

It was our expectation that a transabdominal 
approach would be more successful in obtaining 
chorionic villi from an 'anterior' placenta than 
sampling by a transcervical route, but there was 
no appreciable difference in obtaining access to 
either an ‘anterior’ or ‘posterior’ placenta by 
either method (Table 1). 


78 W. E Mackenzie et al. 


A summary of diagnostic series of CVS 
reported by Laird Jackson, Chorionic Villus 
Sampling Newsletter 1986, shows a spontaneous 
miscarriage rate following transcervicel CVS as 
being similar to that following transabdominal 
CVS. If this finding is confirmed then it is diffi- 
cult to see any advantage for transa»dominal 
CVS, especially for prenatal diagnosis by DNA 
or biochemical analysis. 
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maternal plasma as an indicator of subsequent low 


birthweight outcome 


DAVID J. H. BROCK, LILIAS BARRON 


Summary. Placental alkaline phosphatase (P-ALP) was measured by a 
specific monoclonal antibody-based immunoassay in plasma samples of 
117 women who subsequently were delivered of an infant of birthweight 
less than 2-5 kg. P-ALP values > twice the normal median were found in 
32% of maternal plasma samples from low birthweight cases in one 
series and in 35% in another series, while in normal outcome controls 
the corresponding value was 8%. The differences were highly signifi- 
cant. The proportion of low birthweight cases with elevated maternal 
P-ALP values appears to be very similar between 15 and 34 weeks 
gestation. At 16-18 weeks gestation there is a significant positive cor- 
relation (r — 0-40) between P-ALP and maternal plasma alpha-fetopro- 
tein (AFP) values in low birthweight cases. The use of P-ALP assay in 
combination with AFP assay appears to improve the detection of preg- 


nancies with subsequent low birthweight outcome. 


Infants with low birthweight (defined as «2:5 
kg) are associated with an increased risk of neo- 
natal and post-neonatal morbidity and mortality 
(Drillien 1963; Illingworth 1975). Some years 
ago it was noted that measurement of maternal 
serum or plasma alpha-fetoprotein (AFP) 
between 16 and 20 weeks gestation could iden- 
tify a proportion of pregnancies with subsequent 
low birthweight (Brock er al. 1977; Wald et al 
1977). A number of studies have confirmed the 
association between elevated second trimester 
maternal AFP and infants of low birthweight 
(Macn et al. 1978; Brock et al. 1979; Wald et al 
1980), both in premature babies and those who 
were small-for-dates (Brock et al. 1980). A pro- 
spective study, made throughout pregnancy, 
showed that the optimal detection of low birth- 
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weight by maternal plasma AFP measurement 
was between 15 and 20 weeks gestation (Brock ef 
al. 1982). 

Placental alkaline phosphatase (P-ALP) is 
synthesized in the microvili of the syn- 
cytiotrophoblast and released into the maternal 
circulation during pregnancy. In the past it has 
been difficult to distinguish this tsoenzyme from 
the more abundant liver/bone/kidney form 
which predominates in serum samples The 
availability of monoclonal antibodies specific for 
P-ALP, which do not cross-react with the liver/ 
bone/kidney isoenzyme (McLaughlin et al. 1983; 
Travers & Bodmer 1984), makes it possible to 
devise a sensitive and specific immunoassay 
(Brock et al. 1985) for a potential marker of 
placental dysfunction. In this study we have 
examined the value of maternal plasma P-ALP 
measurement in predicting infants of low 
birthweight. 


Materials and methods 


Several years ago we carried out two separate 
studies on the potential value of maternal 
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plasma AFP measurement in predicting low 
birthweight. The first of these (Brock e: al. 1980) 
was a case-control study of 226 pregnancies 
where plasma samples were available between 
15 and 20 weeks gestation. The second (Brock et 
al. 1982) was a prospective study on 520 preg- 
nancies where samples were taken at serial inter- 
vals between 15 weeks gestation and full term. 
Plasma samples remaining from the two studies 
were then stored at —20°C. 

In the present investigation all samples with 
adequate volume remaining from the rirst study 
were thawed out and used for P-ALP measure- 
ments. The numbers were 71 cases and 75 con- 
trols, or 65% of the originals. From the second 
study there were 1257 samples from 256 preg- 
nancies. Samples were selected from the alpha- 
betical list of patients’ names to the le-ter M, so 
that about half the originals were assayed. We 
are not aware of any bias in this selection and 
there were no differences in the method of 
storage of the samples. 

samples from women whose pregnancy 
resulted in the birth of an infant with low birth- 
weight («2-5 kg) are referred to as the low birth- 
weight outcome group. All controls had infants 
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with birthweights >2-5 kg. Other details can be 
found in the earlier reports (Brock et al. 1980, 
1982). 

The immunoassay of P-ALP was carried out 
using monoclonal antibody H17E2 (Travers & 
Bodmer 1984) as described previously (Brock et 
al, 1985). Plasma samples were diluted 1:2 in 
phosphate-buffered saline containing 1% Triton 
X-100. Maternal plasma AFP was also deter- 
mined as described previously (Brock ef al. 
1977). 


Results 


Case-control study 

P-ALP values for the 146 samples are shown !n 
Fig. 1. The median activity for the 75 controls 
was 1:0 u/l; 6 (8%) had activities greater than 2 
multiples of the median (MoM). Median activity 
for the 71 low birthweight cases was 1-4 u/l; 23 
(32%) had activities above twice the median 
value for the controls. The difference between 
the median values for controls and low birth- 
weight cases was highly significant (median test; 
P<Q-001). The difference between the propor- 
tions in the two groups having values above 


(b) 
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Weeks of gestation 


Fig. 1. P-ALP values for low birthweight (a) and normal outcome (b) pregnancies in the 


case-control study. 
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Table 1. Plasma placental alkaline phosphatase (P-ALP) values throughout pregnancy for the normal outcome and 


low birthweight groups 





Normal outcome group 


Low-birthweight outcome group 


P-ALP (units/I) P-ALP (units/I) 
Gestation (weeks) No Median (Range) - No. Median (Range) 
15 17 0-9 (0-5-1-6) 3 1-1 (1-0-2-1) 
16 82 1-0 (0 3-3-5) 28 1:1 (0-4—2-6) 
17 36 1-0 (0-5-2-8) 15 1-3 (0-7-4-2) 
18 34 0-9 (0-3-2-9) 14 2-1 (0-6-4-6) 
19 30 1-4 (0:6-10:7) 8 2-6 (1-2-4-6) 
20 60 1-5 (0 1-6-2) 12 2:1 (1:0-3-9) 
21 27 1-6 (0-4—3-9) 18 2:2 (1-0-4-3) 
22 25 1:4 (0-7-10-8) 4 3-2 (2-1~4-1) 
23 32 2-1 (0-3-6-0) 7 2:8 (1-2-4-9) 
24 52 2-3 (0-8-5-5) 10 4-6 (2-2-8-6) 
25 29 2-5 (1:1-11-2) 17 4-5 (0-6~21-8) 
26 31 2-9 (1:1-26-0) 8 63 (4 5-19-4) 
27 30 4-9 (1-6-14-8) 8 5-7 (1-9-37-6) 
28 56 4-9 (1:3-18-2) 10 7-2 (4-5-17 9) 
29 31 4-3 (2:1-17-3) 12 5.5 (2-4—51-7) 
30 29 6-5 (3-0-25-5) 9 17.3 (6-2—224) 
31 49 8-7 (2-6-21-4) 12 11-0 (5.0-39-5) 
32 60 9-0 (2-1-41-7) 11 11:5 (4-7-259) 
33 39 12-4 (0740-2) 12 18-6 (3-0-69-8) 
34 58 12-0 (0-2—33-3) 11 13-2 (3-2~33 0) 
35 35 14-7 (5.5-37-9) 9 29-9 (3-6-69-5) 
36 55 17-3 (8-4—38-7) 8 15:3 (1:8-355) 
37 29 16-8 (6-5-32-9) 1 16-0 
38 29 18-0 (0-9-35-3) 
39 13 23-4 (0-3-38-2) 
40 6 14-0 (8-9-34-2) 
15-40 1010 247 


twice the normal median was also highly signifi- 
cant (Y? test; P<0-001). 


Prospective study (whole series) 


The normal range for P-ALP between 15 and 40 
weeks gestation was constructed from 1010 
samples taken from 216 pregnancies. The 
median number of samples per woman was 7. 
The median and range of value for each week of 
gestation is shown in Table 1. Activities rose 
progressively with advancing gestation with an 
increasing scatter of values. 

P-ALP activities were determined on 247 
samples from 46 women with low birthweight 
outcome. The median number of samples per 
woman was 6. Median values for the low birth- 
weight group are also shown in Table 1. 

The number and proportion of P-ALP activi- 
ties greater than the normal median and greater 


than twice the normal median for both normal 
and low birthweight cohorts are shown in Table 
2. Samples were grouped into 5-week periods. 
The differences between the proportions of 
normal outcome and low birthweight outcome 
pregnancies with values greater than 2 MoM 
were significant for each 5-week grouping and 
for the whole series (x? test; P<0-001). 


Comparison between P-ALP and AFP data 


The first sample from each woman in the pro- 
spective series, between 16 and 18 weeks 
gestation, was used for AFP screening. There 
were 116 samples from the normal outcome 
group and 41 samples from the low birthweight 
group. 

In the normal outcome group the median 
value for P-ALP was 1-0 u/l, and 6 (5-696) 
women had values above 2 MoM In the low 
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Table 2. Numbers (and proportions) of normal and low birthweight outcome groups with plasma P-ALP values 
above the median and twice median 


No. (96) = normal median 


No. (96) z twice normal median 


Gestational weeks Normal Low birthweight Normal Low birthweight 

15-19 106/199 53/68 19/199 24/68 
(53) (80) (9-5) (35) 
20-24 103/196 42/51 18/196 19/51 
(53) (82) (9-2) (37) 
25-29 89/177 42/55 22/177 21/55 
(50) (76) (12-4) (38) 
30-34 124/251 35/55 15/251 19/55 
(49) (64) (6-0) (35) 
35-40 85/187 9/18 6/187 4/18 
(45) (50) (3-2) (22) 

15-40 507/1010 181/247 80/1010 87/247 
(50) (73) (7-9) (35) 


Table 3. Plasma placental alkaline phosphatase (P-ALP) values for first samples only 1n normal and low birthweight 


outcome groups (prospective series, 16-18 weeks) 


P-ALP (units/) 
No. (96) > twice 
No. Median . (Range) normal median 
Normal outcome * 6^ ^ ^ 10 (0-3--3-5) 6 (5-2) 
Low birthweight 41 1:2 (0-4—3-6) 10 (24) 


Table 4. Comparison of AFP and P-ALP data in 16-18 week samples 


` AFP only 22 MOM . . š 
'* RALPoüf MOM - í 0 + hos 
Both AFP and P-ALP > 2 MoM 

Neither AFP nor P-ALP > 2 MoM 


Total 


birthweight group the median value for P-ALP 
was 1-2 u/l, while 10 (24%) women had values 
above twice the normal median (Table 3). The 
difference between medians was significant 
(median test; P<0-01) as well as the difference 
between proportions of the two g-oups with 
values above twice the normal median (x? test; 
P<0-05). 

There was no significant correlation between 
P-ALP and AFP data in the 116 samples with 
normal outcome, but in the 41 low birthweight 
outcome samples the correlation coefficient was 
0-40 (P<0-01; d.f. 39). 

Table 4 shows the distribution of raised AFP 
and P-ALP values for both normal outcome and 


Normal outcome 


Low birthweight outcome 


6 6 
6 4 
0 6 
104 25 
116 41 


low birthweight cohorts for samples taken at 
16-18 weeks gestation. 


Discussion 


The use of an immunoassay based on a monoclo- 
nal antibody (H17E2) with specificity for the 
placental isoenzyme of alkaline phosphatase 
(Travers & Bodmer 1984) removes the inac- 
curacies of previous assays where a lesser degree 
of specificity could be achieved by heat inactiva- 
tion, by differential inhibition or by cross- 
absorbed polyclonal antisera. Similar assays, 
though using different monoclonal antibodies 
against P-ALP, have been reported by 
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McLaughlin et al. (1983) and by Contractor et al. 
(1985). Although both these groups examined a 
range of pregnancy sera, no obvious clinical 
value in P-ALP immunoassays emerged. 

The data presented here suggest that 
measurement of maternal P-ALP may have a 
role in the early detection of pregnancies with 
low birthweight outcome. We examined two dif- 
ferent cohorts of women; one selected case-con- 
trol group (Brock et al. 1980) and the other a 
group which had been assembled prospectively 
(Brock et al. 1982). When P-ALP was examined 
throughout pregnancy, very similar proportions 
of the low birthweight group had elevated levels 
at different gestational stages (Table 2). 
Amongst the low birthweight group 87 of 247 
samples had P-ALP values above twice the 
normal median, while among the normal group 
there were 80 raised P-ALP values in 1010 
samples. This gives an overall relative risk of 4-4. 
In contrast, AFP data on the same set of samples 
(Brock et al. 1982) showed that elevated values 
in the low birthweight group occurred mainly in 
the early gestational weeks. 

In the case-control cohort (Fig. 1), 23 of 71 
low birthweight samples had raised P-ALP 
values, against 6 of 75 normals. This gives a 
relative risk of 4-0. When the 16 to 18 weeks 
subgroup of the prospective series was examined 
(Table 3), the relative risk was 4-7. Thus, rela- 
tive risk figures for two separate cohorts of 
patients are comparatively constant. 

There'was a significant positive correlation 
between P-ALP and AFP data in the low birth- 
weight group for samples taken between 16 and 
18 weeks gestation. Relative risks for elevated 
AFP alone (4-7) and elevated P-ALP alone (3-8) 
were similar (Table 4). However, it 1s notewor- 
thy that simultaneously elevated AFP and 
P-ALP occurred only amongst the low birth- 
weight samples. Thus the use of P-ALP assay in 
combination with AFP screening contributes to 
the detection of low birthweight outcomes 
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Gestational diabetes and impaired glucose tolerance of 


pregnancy in Riyadh 


T. A-SHAWAF, A. AKIEL, S. A. S. MOGHRABY 


Summary. A total of 1C88 pregnant women was screened for abnor- 
malities in glucose meta»olism at the initial antenatal visit; those with 
specific risk factors were screened again after 28 weeks gestation. In 210 
(19-326) plasma glucose measured 2 h after a 75 g glucose load was 27-8 
mmol/l (140 mg/dl). Follow-up glucose tolerance tests revealed an 
overall prevalence of abnormal tests of 10-3% (112 of 1088) according to 
the WHO criteria, of which 21 (1:976) were diagnosed as gestational 
diabetes, and 91 (8-495) as impaired glucose tolerance. This high preva- 
lence was significantly related to age, parity and body mass index. 
Screening and diagnosis using criteria set by the WHO were found 
acceptable and are recommended to help resolve the international 
disagreement on diagnostic criteria of glucose metabolism abnor- 


malities in pregnancy. 


The World Health Organization (WHO) Study 
Group Report (1985) and the Second Inter- 
nationa] Workshop Conference on Gestational 
Diabetes Mellitus (SIW-CGD) (1985) advised 
that pregnant women be considered a target 
population for screening programmes to detect 
abnormahty in carbohydrate metabolism. Even 
minor abnormalities in carbohydrate metabo- 
lism may influence the pregnancy adversely 
(Beard & Hoet 1982; Freinkel 1981). The preva- 
lence differs in various parts of the world, partly 
due to the use of different screening and diag- 
nostic criteria (Hadden 1985). The znteria for 
diabetes mellitus and impaired glucose tolerance 
reported by the WHO Study Group (1985) are 
now universally accepted in the general popula- 
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tion, but not in pregnancy (SIW-CGD 1985), 
although the WHO recommended its use in 
pregnant women. Several criteria based on an 
oral glucose tolerance test (GTT) are now used 
for diagnosis (Table 1). 

Similar disagreement seems to exist with 
screening programmes The measurement of 
plasma glucose 1 h after a 50 g oral glucose load 
(O’Sullivan et al. 1973) has been recommended 
by the SIW-CGD (1985), but this test may over- 
estimate the number requiring a diagnostic GTT 
(unpublished data). The use of a random plasma 
glucose measurement (Lind & Anderson 1984) 
requires knowledge of the time interval from the 
last meal which may be difficult to assess 
accurately in some populations. Plasma glucose 
measurement 2h after a 75g glucose load is 
suggested as a screening programme by the 
WHO and has been found to be more efficient 
than the 1-h test (Merkatz et al. 1980) 

SIW-CGD (1985) suggested that the 75 g oral 
glucose dose could eventually replace the 100 g 
and 50g glucose loads. We report our experi- 
ence with a screening and diagnostic programme 
on unselected consecutive pregnant women, as 
recommended by WHO (1985). 
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Table 1. Plasma glucose values diagnostic for diabetes mellitus (gestational diabetes) according to different oral 


glucose tolerance tests (GTT)* 





Plasma glucose (mmol/)* 








Glucose 
GTT* load (g) Fasting 1h 2h 3h 
WHO (1985) 75 — 1l === 
SIW-CGD (1985) 100 >10-6 >9.2 >8:1 
Modified O'Sullivant 75 >10-3 >7-8 >6 8 
Oxford} 75 > 12:5 9.5 275 





* The WHO criteria require at least one critical value for diagnosis (a 2-h value of 7-8-11 mmol/l indicates impaired 
glucose tolerance), for the other three methods at least two critical values are required 


t Abell & Beischer (1975). 
1M D G. Gillmer (personal communication). 


subjects and methods 


Dunng a 12-month period, pregnant women 
attending our antenatal clinic at the King Abdul 
Aziz University Hospital (King Saud University 
Medical College, Riyadh, Saudi Arabia) who 
were not known to be diabetic before the onset 
of pregnancy were screened for abnormal carbo- 
hydrate metabolism. The 1088 consecutive preg- 
nant women who were included in the study 
were all of Arab origin (55% Saudis and 45% of 
other Arab nationalities). 

At their first visit to the antenatal clinic the 
women were informed about the screening pro- 
gramme and they agreed to participate. The test 
was performed the week after the first visit irre- 
spective of gestational age. Fasting was not 
required on the day of screening, although in 
fact over 90% of the women came fasting. They 
were given a solution of 75 g glucose to drink 
over 5 min. Venous blood was sampled 2 h after 
the glucose load, during which time they had no 
food or drink. The results were reviewed at the 
next antenatal visits. If the plasma glucose value 
was z7.8 mmol/l (140 mg/dl, a GTT was 
requested and the woman was instructed to con- 
tinue on her unrestricted usual diet. The GTT 
was performed in the morning, after an over- 
night fast of between 10 and 12h. Venous 
plasma glucose was measured fasting and then at 
1, 2 and 3 h after a 75 g oral glucose load. Diag- 
nosis of gestational diabetes (or glucose intol- 
erance) was made according to the WHO 
criteria and the results were compared with the 
other criteria listed in Table 1. 

Women who were screened before 26 com- 
pleted weeks gestation and had strong clinical or 
reported risk factors for gestational diabetes 


(previous unexplained stillbirth, a close family 
member with diabetes, previous large baby, 
obesity, grand multiparity, fetus suspected of 
being large-for-gestational-age) were requested 
to repeat the single 2-h test between 28 and 32 
weeks gestation. In addition, the women who 
had an abnormal glucose screening-value (7-8 
mmol/l), but a normal GTT, were required to 
have a repeat single 2-h test. 

Special attention was given to the effect of age 
and parity on the development of impaired 
glucose tolerance. Data on body mass index 
(BMI) [weight/height? (kg/m?)] were collected at 
the initial antenatal visit, and at the last week 
before delivery. Two groups were identified 
according to gestational age at the first visit when 
the weight was recorded; one group included 
those recorded at 13 weeks or earlier and the 
other group those after 13 weeks gestation. This 
was to overcome the lack of information on pre- 
pregnancy weight. Women with a BMI of more 
than 24 (712096 ideal body weight) were con- 
sidered overweight. 

Women diagnosed as having gestational 
diabetes or impaired glucose tolerance were fol- 
lowed in the high risk obstetric/diabetic clinic 
while those with normal glucose metabolism 
received routine prenatal care. 


Biochemical methods 


Plasma was separated 1mmediately and plasma 
glucose was measured by a hexokinase method 
using an auto analyser. The coefficient of varia- 
tion for glucose estimation in our laboratory for 
the low and high target values is 3% and 4% 
respectively. 
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Table 2. Plasma glucose screening values by gestational age 


Normal screening-values 
Normal screen--normal GTT 
Normal screen4- normal GTT+abnormal GTT 


Plasma glucose (mmol/l) at 


«26 weeks >26 weeks t* P 
5.8 (1-0) 5-9 (1-0) 2-89 «0-01 
5.9 (1-2) 6-2 (1-2) 3-97 «0-001 
6-2 (1-6) 6-4 (1:7) 3-06 «0-01 





Results are mean (SD) values. 
* Paired t-test 


Statistical analysis 


Analysis of data used Student's paired t-test, the 
Xl-test and Yates’ correction and the Mann- 
Whitney U-test. 


Results 


A total of 1088 women had a single 2-h test as a 
screening procedure. After a 75 g oral glucose 
load, the mean 2-h screening plasma glucose 
value was significantly higher in the women 
tested after 26 weeks gestation than when tested 
before 26 weeks (Table 2). 

The prevalence of abnormal gluccse screen- 
ing-values and abnormal GTT by :he WHO 
criteria is shown in Table 3. Initial screening 
after 26 weeks gestation identified more abnor- 
mal GTT than screening before 26 weeks (y? = 
9-37, P«0-01). The repeat 2-h screening tests 


Table 3. Prevalence of abnormal screening-values and 
abnormal GTT results (number and 96) 


n Fo 
Patient screened at initial 
antenatal visit 
<26 weeks gestation 715 100 
Abnormal screening-values 84 11:8 
Abnormal GTT 45 63 
>26 weeks gestation 373 100 
Abnormal screening-values 72 18-8 
Abnormal GTT 32 10-5 
Patient rescreened at 28-32 weeks 302 (of 715) 100 
Abnormal screening-values 56 18-5 
Abnormal GTT 28 9.3 
Total population screened 1088 100 
Abnormal screening-values — 210* 19-3 
Abnormal GTT 122 10-3 





* Twenty-four women had no GTT because of refusal 
or delivery before the test was done 


between 28 and 32 weeks gestation also identi- 
fied more abnormal GTT than the initial screen- 
ing tests before 26 weeks, but this difference was 
not significant (x? = 3:04, P>0-05). However, 
the prevalence of abnormal GTT was not signifi- 
cantly different between the women who were 
screened initially after 26 weeks and those 
rescreened between 28 and 32 weeks because of 
risk factors (x^ = 0-06, P>0-1). The prevalence 
of abnormal screening-values followed a similar 
pattern to the prevalence of abnormal GTT, in 
the different groups. There were 124 (20:796) 
Saudi women with abnormal screening-values 
and 72 (12%) with abnormal GTT; in non-Saudi 
Arab women the corresponding numbers were 
81 (16-676) and 40 (8-196) respectively. The 
differences between the two ethnic groups were 
not statistically significant (for abnormal screen- 
ing values: y? = 2-65, P>0-05; for abnormal 
GTT: x^ = 3-7, P>0-05). i 

In21 women the GTT results were consistent 
with diabetes mellitus (gestational diabetes 
mellitus) on the 2-h plasma glucose value (five of 
them had fasting plasma glucose values of >7-8 
mmol/l). Table 4 shows the prevalence of 
impaired glucose tolerance according to the dif- 
ferent diagnostic criteria. On subclassification 
by the fasting plasma glucose level at the time of 
diagnosis according to Freinkel et al. (1985), 80 
(71%) were class A1 («5-8 mmol glucose/l), 27 
(24%) were class A2 (5:8-<7-2 mmol/l) and 5 
(4:596) were class B1 (27:2 mmol/l). 

Tables 5 and 6 describe the maternal charac- 
teristics. Women with an abnormal GTT were 
on average older and heavier than women with 
normal screening-values or those with abnormal 
screening-values but a normal GTT. There was 
no statistical difference in age or BMI between 
women with normal screening-values and those 
with abnormal screening-values but a normal 
GTT; 90% of the women with an abnormal GTT 
had a BMI of >24 at the initial antenatal visit, 


Table 4. Prevalence of abnormal glucose tolerance 
tests by different criteria* (number and % of total 
women screened) 





Impaired glucose 


tolerance Diabetes 

(gestational mellitus 
impaired glucose (gestational 

GTT tolerance) diabetes) 
WHO (1985) 91 (8-4%) 21 (1-9%) 
SIW-CGD (1985) 45 (4:196) 
Modified O'Sullivan 58 (5:396) 21 (1-996) 
Oxford 29 (2-796) 

* See Table 1 


whether this was before or after 13 weeks gesta- 
tion. As age advanced (by yearly or 5-year incre- 
ments) and as parity increased (by single parity 
or by parity groups) there was a progressive 
increase in the prevalence of abnormal GTT. 
There was no difference between the infants 
born in the different groups, in terms of sex 
distribution, or rate of low Apgar scores (<6) at 
1 or 5 min (Table 7). However, the women with 
an abnormal GTT gave birth to slightly heavier 
infants compared with those who had normal 
screening-values and also those who had abnor- 
mal screening-values but a normal GTT. Signifi- 
cantly more large infants (74 kg) were born in 
the group with abnormal GTT. There were 20 
infants with congenital abnormalities born in the 
group with normal screening-values compared 


Table 5. Maternal characteristics 


Patient group 


Normal 
screening- 
values 
Variable (n — 884) (n — 93) 
Gestation at first 
visit (weeks) 17-1 (8 9) 17-9 (9-9) 
Age (years) 25-2 (5 1) 27 (5.1) 
Height (cm) 156 (6) 155 (6) 
Body mass index 
(kg/m?) 
At first visit 
<13 weeks 25-9 (4 9) 26-1 (5 1) 
13 weeks 27-6 (5-1) 27-8 (4-6) 
At last visit 30 (48) 29-6 (5-0) 





Results are mean (SD) values 
* Two-sample t-test. 


Abnormal screening-values 
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with two in the group with abnormal GTT (x? — 
0-00089, P>0-5). 


Discussion 


There 1s an increasing need for well-defined and 
uniformly accepted criteria to diagnose abnor- 
mality in glucose metabolism in pregnancy We 
selected the WHO cnteria to provide uniform 
and consistent diagnostic values before, during 
and after pregnancy (Lind 1984). This is especi- 
ally important ın developing countries where 
easy and uniform criteria could be recognized by 
a large number of health providers There was 
general acceptance of the screening test, 
although some women found the glucose solu- 
tion unpalatable; they did not seem to mind 
waiting for 2 h for the screening test to finish. 
The mean+2SD glucose screening values in 
normal subjects corresponds to the upper limit 
of normality in the WHO criteria. Ín our study 
the 2-h plasma glucose values were significantly 
higher 1n women screened after 26 weeks gesta- 
tion and more of them had abnormal screening- 
values and an abnormal GTT. Our results agree 
with those of Jovanovic & Peterson (1985) who 
found the highest proportion of abnormal GTT 
results in the third trimester but differ from 
those of Lavin et al (1981) who reported a 
similar prevalence of abnormal GTT before and 
after 26 weeks gestation. Our findings that the 
prevalence of abnormal GTT was no higher in 
women with risk factors for diabetes than in 


Significance of differences (P)* 


Normal GTT Abnormal GTT Abnormal GTT Abnormal GTT 


(n = 112) vs normal screen vs normal GTT 
18-8 (9-1) 0-5 205 

29-4 (6-0) «0-001 <0 01 

154 (6) <0-01 01 

28-8 (5-0) «0-01 «0-01 

31-1 (4-9) <0-001 <0-001 
31-4 (4-6) <0-001 <0-01 
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Table 6. Distribution by age, parity and weight 
Patient group 


Abnormal szreening- 


values 
Normal 
screening- Normal Abnormal 
values GTT GTT 

Variable (n = 884) (1 =93) “n = 112) 
5-year age 

groups* 

15-19 104 4 4 

20—24 329 26 20 

25-29 266 33 31 

30-34 129 18 3] 

25-39 49 12 20 

40 7 — 6 
Parity’ 

0 221 22 14 

1-4 569 53 60 

5-9 92 17 35 

>10 2 1 3 
Body mass index 

>24 (kg/m?) 

At first visit 

<13 weeks 249*** 30° 48 
>13 weeks 304* "~ 29077 53 
At last visit TTE 80* 108 


«Significance by Mann-Whitney U two-tailed test Z 
value = 5-83, P<Q-001. 

b Significance by Mann-Whitney U two-tailed test Z 
value = 7 12, P«0-001 

* Significance by x? with. Yates! correction for obesity; 
normal screen vs abnormal GTT and normal GTT vs 
abnormal GTT. * P«0-02, **P«0-05; '*"?«0-001 


those without such risk factors are supported by 
previous reports (O'Sullivan et al. 1973; Lavin et 
al. 1981). 

In our series 21 (1-995) women had an abnor- 
mal GTT consistent with gestational diabetes 
mellitus by the WHO criteria; a higher preva- 
lence than reported by others using similar diag- 
nostic criteria (Pettitt et al. 1985; Lind & 
Anderson 1984). Impaired glucose tolerance 
was diagnosed in 91 (8-495), a lower prevalence 
than the 10% reported by Pettitt et al. (1985). 
Our overall prevalence of 10-396 was higher 
than that reported from other centres (Merkatz 
et al. 1980; Lind & Anderson 1984). The preva- 
lence of abnormal GTT was 7-3% in women 
under 33 years of age and 7-8% in those of parity 
2orless. Ofthe women who had a BMI of «24 at 
their initial visit before 14 weeks only 3% had an 


abnormal GTT. Other workers, using the SIW- 
CGD (1985) criteria, have reported prevalences 
of abnormal GTT between 1:6 and 12-396 
(O'Sullivan et al. 1973; Freinkel ef al. 1985; 
Lavin et al. 1981; Amankwah et al. 1977, Mest- 
man 1980), and Gillmer et al (1980), using the 
area under the GTT curve, reported a 1-5% 
prevalence. Analysis of the GTT results (Table 
4) illustrates the difficulty in comparing data 
when different sets of diagnostic criteria are 
used. H. H. Fatani (1986 unpublished obser- 
vations) estimated the prevalence of diabetes 
mellitus to be 4-5% in 17000 of the general 
population of Saudi Arabia and 80-8% of dia- 
betics studied in a Riyadh general hospital were 
non-insulin-dependent (A. A. Hagroo ef al. 
1986, unpublished observations). This may 
imply a high incidence of impaired glucose toler- 
ance in our general population, and is reflected 
in the high prevalence of this condition in the 
pregnant women in this study. 

Analysis of the fasting plasma glucose level 
(Freinkel et al. 1985), and modified from White's 


Table 7. Characteristics of the newborn infant 





Patient group 


Abnormal screening- 


Normal values 
screening- 
values Normal Abnormal 
Variable (n = 884) GTT GTT 
Sex 
Male 430 NS 51 NS S9 
Female 458 NS 43 NS 53 
Low Apgar 
scores (<6) 
At 1 min 144 NS 14 NS 22 
At 5 min 14 NS 4 NS 1 
Birthweight (kg) 
Mean 3-32*** 3-37?* 3-50 
(SD) (0:44) (0-45) (0-48) 
Birthweight 
>4 kg 
n (96) 69 (8)***11 (12 NS 18 (16) 


Significance of difference between normal screen and 
abnormal GTT groups: NS, P>0-1, ***P<0-001. 
Significance of difference between normal GTT and 
abnormal GTT groups: NS, P>0-05, ** P<0 05 
Tests of significance. two-sample t-test for birthweight, 
xX for sex, low Apgar score, >4 kg birthweight and sex 
distribution between the groups. 


classification of diabetes in pregnancy, showed 
that the majority of women (71%) were class 
Al. Recent reports have suggested that women 
with class A2 and B1 express a more severe form 
of gestational diabetes during pregnancy and 
they are more likely to have persistence of 
diabetes or impaired glucose tolerance after 
pregnancy (Freinkel et al. 1985; Metzger et al. 
1985). 

Analysis of selected maternal and neonatal 
characteristics identified several related fea- 
tures. Increasing age was significantly associated 
with increased prevalence of abnormality m 
GTT (P«0-001), women with an abnormal GTT 
were on average 4-2 years older than the others. 
Increasing parity was also highly associated with 
abnormal GTT (P«0-001). Women with abnor- 
mal GTT were heavier and more of them were 
overweight. 

These findings are similar to previous reports 
(O'Sullivan et al. 1973; Freinkel et al. 1985; 
Mestman 1980; Gillmer et al. 1980; Metzger et 
al. 1985; Sepe et al. 1985). 


Infants born to women with an abnormal GTT 


were on average heavier than those born in the 
normal group (P<0-001), which 1s consistent 
with other reports (Jovanovic & Peterson 1985; 
Gillmer et al. 1980; Widness et al. 1985). But in 
contrast to Widness et al. (1985) we found signifi- 
cantly more heavy infants (>4kg) born to 
women with an abnormal GTT and no differ- 
ence in sex distribution in the offspring. Infants 
born to women with gestational diabetes do not 
show an increased rate of congenital abnor- 
malities (Beard & Lowy 1982; Sepe et al. 1985) 
as we also noticed. 

The use of internationally agreed criteria to 
diagnose abnormalities in glucose metabolism in 
pregnancy is possible (Hadden 1985), and the 
WHO criteria have been recommended (Lind 
1984; Lind & Anderson 1984). In our series the 
diagnosis of gestational diabetes was com- 
paratively unaffected by the use of different sets 
of criteria. The National Diabetes Data Group 
(1979) suggested that in pregnancy a plasma 
glucose level of between 6-7 mmol/l (120 mg/dl) 
and 9-1 mmol/l (164 mg/dl) 2h after an oral 
glucose load deserved greater attention and this 
has been confirmed recently (Tallarigo et al. 
1986). Increased birthweight, fat stores, muscle 
mass and heightened insulin secretion may be 
present in the infants of mothers with even the 
mildest gestational diabetes (Ogata et al. 1980) 
These arguments support the inclusion of 
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impaired glucose tolerance in pregnancy as 
another condition requiring control (Pettitt et al. 
1985). Classification of patients according to 
Freinkel ef al. (1985) using fasting plasma 
glucose levels will enable the severity and 
management to be assessed further. Obstetn- 
cians and physicians then must agree on the most 
convenient and economical method of screening 
for abnormalities in glucose metabolism (Edi- 
torial, 1985), influenced by their local circum- 
Stances. Lind (1984) advised the use of arandom 
blood glucose level for screening but the 2-h 
plasma glucose estimation after a 75 g load is 
more convenient because fewer women would 
require a GTT (T. Al-Shawaf et al. , unpublished 
observations; Merkatz et al. 1980). 

In Saudi Arabia, a developing affluent society 
with continuing improvement in health and 
social circumstances, a programme for the 
detection of abnormalities in glucose metabo- 
lism in pregnancy 1s important, particularly since 
many women are of high parity, older and over- 
weight. We would advise the use of the WHO 
criteria for their GTT plasma glucose values esti- 
mated fasting and 2 h after a 75 g glucose load. 
Long-term follow-up after pregnancy is required 
to assess the consequence of the spectrum of 
impaired glucose tolerance in the mother and 
her children. 
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Obesity and urinary incontinence in women 


P.L. DWYER, E.T.C.LEE, D.M. HAY 


Summary. In a series of 368 incontinent women who presented to our 
urodynamic clinic for assessment, 232 (63%) were diagnosed as having 
genuine stress incontinence, and 136 (27%) as having detrusor 
instability. Obesity (>20% more than average weight for height and 
age) was significantly more common in women with genuine stress 
incontinence and detrusor instability than in the normal population. In 
those with detrusor instability the body mass index was found to 
increase with age and parity. In women with genuine stress incontinence 
the body mass index increased with age and the number of previous 
incontinence operations; it was higher in nulliparous than in parous 
women. There was no significant difference between obese and non- 
Obese women in any of the urodynamic variables measured in the two 


incontinence groups. 


Obesity is commonly encountered in women 
with urinary incontinence and is thought to be an 
important consideration in its pathophysiology. 
As there is little evidence to support this clinical 
impression, a prospective study using uro- 
dynamic measurements was initiated in a group 
of incontinent women in order to obtain reliable 
height and weight data in a series of incontinent 
women diagnosed as having genuine stress 
incontinence and detrusor instability. The prev- 
alence and significance of obesity in these 
patients was investigated by comparing the data 
with standard height and weight statistics from a 
similar population. The relation between weight 
and other possible aetiological factors such as 
age, parity and previous incontinence surgery 
was assessed, and cystometry and uroflowmetry 
measurements were compared in obese and non- 
obese incontinent women. The data were ana- 
lysed for statistically significant differences 
between the two groups for any of the measured 
variables. 
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Patients and methods 


Over a 2-year period there were 368 women who 
attended the urodynamic clinic with a primary 
complaint of urinary incontinence and had full 
clinical and urodynamic assessment. Each 
patient was examined and gave a full history; she 
was weighed in light street clothing to the near- 
est kilogram on a 'Fereday' pedestal weighing 
machine and her height was measured, without 
shoes, to the nearest centimetre. Each woman 
was assessed by cystourethroscopy, cystometry 
and uroflowmetry. A catheter specimen of urine 
obtained during the urodynamic study was 
examined microscopically and cultured to 
exclude urinary tract infection. Cystometry was 
performed with the patient in the sitting position 
and normal saline was infused at 37°C at 100 
ml/min. A 10F double lumen catheter was used 
for filling and for measurement of intravesical 
pressure. Rectal pressure was measured with a 
fluid filled catheter. These pressures were 
recorded on a six-channel Lectromed MX6 
Recorder with electronic subtraction for deter- 
mining detrusor pressure. All urodynamic vari- 
ables were defined according to the 
Standardisation Committee of the International 
Continence Society (Bates et al. 1979). Detrusor 
instability was diagnosed if uninhibited con- 
tractions occurred during filling, standing or 
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with provocative testing, or if there was an 
increase in the baseline filling pressure above 
15 cm of water. A diagnosis of genuine stress 
incontinence was made if there was a leakage of 
urine on cystometric assessment in the absence 
of a mse in detrusor pressure above 15cm of 
water. If leakage was not demonstrated on pro- 
vocative testing, patients who complained of 
persistent stress incontinence were still desig- 
nated as having genuine stress incontinence as 
we would agree with others (Stallworthy 1971) 
that the patient who says she leaks is unlikely to 
be wrong, even though this could not be proven 
conclusively in the artificial circumstances of 
urodynamic investigation. 

Obesity is a condition in which there is an 
excessive amount of body fat and this was 
assessed using both the relative weight and the 
body mass index. 


Relative weight 


This is expressed as a percentage of standard 
weight for age, height and sex derived from a 
survey conducted by the Office of Population 


Censuses and Surveys (1981). The patients were 
classified as follows: (1) underweight, less than 
90% of average weight; (11) normal, within 10% 
of average weight; (Hi) overweight, 11-20% 
over average weight; (iv) obese, more than 2096 
above average weight. 


Body mass index 


Body mass-for-height indices have also been 
shown to be reliable indicators of adiposity 
(DHSS 1976). The most common is the Quetelet 
or body mass index which is the ratio mass (kgY/ 
square of height (m?). The body mass index was 
calculated for every patient. Statistical analysis 
used the Student's t-test and the Kolmogorov- 
Smirnov one-sample test. 


Results 


In this series of 368 patients, 232 (63%) were 
diagnosed as having genuine stress incontinence 
and 136 (2796) as having detrusor instability. 
Table 1 shows the number of patients with 
genuine stress incontinence and detrusor 


Table 1. Number of patients with genuine stress incontinence and detrusor instability according to weight 


classification compared with ‘normal population'* 





Genuine stress incontinence Detrusor instability 


Weight class (n = 232) (n = 136) Normal population* 
(in relation to average weight) n % n % (%) 
Obese (>20% over) 36 (15-5) 32 (23-5) 10-2 
Overweight (11-20% over) 36 (15-5) 19 (14-0) 111 
Normal (within 1096) 130 (56-1) 63 (46-3) 49-6 
Underweight (71096 under) 30 (12-9) 22 (16-1) 29-1 


* OPCS (1981). 


Table 2. Distribution by age of patients w_th genuine stress incontinence and detrusor instability The mean (SD) 
body mass index of both incontinence groups was compared to that of the normal population (OPCS survey) 


Genuine stress incontinence 


(n = 232) 
Body mass index 
Age group (kg/m?) 
(years) n (96) Mean (SD) 
15-29 9 (3-9) 24-7 (5 3) 
30-39 44 (19 0) 24-0 (3:3) 
40—49 76 (32-8) 2€-0 (3-7)” 
50-59 71 (30-6) 2€-0 (4 5) 
>65 32 (13-8) 2€-3 (3:5) 


Detrusor instability 


(n = 136) 
Mean body 
Body mass index mass index in 
(kg/m?) a general 
n (96) Mean (SD) population* 
9 (6-6) 23 1 (4-4) 22-5 
20 (14-7) 25 9 (4 6)* 23-6 
48 (35-3) 26-6 (6-1)* 24-6 
42 (30 9) 26-7 (3-8)* 25.4 
17 (12-5) 26-6 (4-8) — 





* Significantly different from a normal population (OPCS 1981) P<0-01. 


instability according to their weight classification 
and compares the distribution by weight with a 
normal population (OPCS 1981). Obesity was 
more common in patients with genuine stress 
incontinence (P«0-01) and detrusor instability 
(P«0-01) than in the normal population 
(Kolmogorov-Smirnov one-sample test). 

The mean body mass index in patients with 
genuine stress incontinence and  detrusor 
instability was 25-8 and 26-1 respectively, com- 
pared with a mean value of 23-9 in the normal 
population. 


Age 


The patients’ ages ranged from 15 to 85 years. As 
seen in Table 2, the age distribution of patients in 
this study with genuine stress incontinence and 
detrusor instability was similar; the highest per- 
centage of patients was between 40 and 49 years 
of age in both groups. The mean body mass 
index was higher in both incontinence groups 
compared with a normal population (Table 2). 
There was a progressive rise with increasing age 
in both incontinent groups as well as in the 
normal population. No statistically significant 
difference was found iñ the mean body mass 
index between patients with genuine stress 
incontinence and those with detrusor instability. 


30 0 


n 
28.0 
27-0 


Body mass (kg/m?) 
NA 
c 
ce 


GSI 


n= 24 
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Parity 


The relation between the body mass index and 
parity is shown in Fig. 1; 93% of patients with 
genuine stress incontinence and 89% of those 
with detrusor instability were multiparous. Nul- 
liparous patients with genuine stress inconti- 
nence had a higher mean body mass index (27-5, 
SD 4-6) than the multiparous (25-5, SD 3-7) 
(0-05<P<0-01), but in the detrusor instability 
group nulliparity was associated with a lower 
body mass index which rose with increasing par- 
ity (Fig. 1). The mean body mass index in nul- 
liparous women with detrusor instability was 
23-3 (SD 4-9) compared with 26-4 (SD 3-8) in 
multiparas (0-05« P«0-1). 


Previous surgery 


The frequency of previous surgery was similar in 
obese and non-obese patients with detrusor 
instability (1996). Of the 36 obese patients, 14 
(3996) with genuine stress incontinence had pre- 
vious incontinence surgery compared with 45 of 
196 patients in the non-obese group (23%). 
Patients with genuine stress incontinence who 
had had no previous incontinence surgery had a 
significantly lower body mass index (25-0) than 
patients with a previous history of incontinence 





Parity 


Fig. 1. Mean values + SEM of body mass index (kg/m?) in patients with genuine stress incontinence (GSI) 


and detrusor instability (DI) according to parity. 


94 P. L. Dwyer et al. 


surgery (26-9) (P<0-01). The body mass index 
was highest when more than one unsuccessful 
incontinence procedure had been performed 
previously (Table 3). 


Urodynamic findings 


The urodynamic findings on cystometry were 
compared between the obese and non-obese 
patients (Table 4) in both incontinent groups. 
There was no significant difference in any of the 
variables measured (two-sided Student's t-test). 


Discussion 


Urinary continence in women is maintained at 
rest by the tone of urethral smooth and striated 
muscle, blood vessel turgor and by the elasticity 
of the urethral connective tissue (Gcsling et al. 
1981). During stress and in the absence of 
detrusor activity the most important factor 
responsible for urethral closure is the proper 
transmission of intra-abdominal pressure to the 
bladder neck and proximal urethra (Enhorning 
1961) with the levator anı providinz an addı- 
tional occlusive force in the distal urethra. The 
intra-abdominal position of the uppe- urethra is 
in turn dependent on its supporting structures, in 


particular the posterior pubourethral ligaments. 
It has been postulated that inefficiency in these 
ligaments may correlate with the development 
of genuine stress incontinence (Zacharin 1963). 
This weakness may be inherited or acquired 
secondary to damage during pregnancy or child- 
birth, menopausal atrophy or from chronically 
increased intra-abdominal pressure due to 
emphysema or chronic bronchitis. Intravesical 
pressure would appear to be markedly elevated 
in obese patients compared with thin patients 
(Warrell 1975). For continence to be main- 
tained, any rise in intra-abdominal pressure 
would have to be equally transmitted to the 
proximal urethra or there would have to be en 
increase in resting urethral pressure or func- 
tional urethral length. 

Surgical treatment of genuine stress inconti- 
nence is technically more difficult in obese 
patients especially when this is performed as an 
abdominal procedure and there is an increased 
risk of postoperative complications. Moreover, 
obesity may decrease the long-term effective- 
ness of incontinence surgery (Low 1967, 
Hodgkinson 1970) although Stanton et al. (1978) 
found neither pre-operative nor postoperative 
weight changes to be significant factors in failed 
incontinence surgery. In none of these studies 


Table 3. Body mass index in patients with genuine stress incontinence according to number of previous operations 





No of previous Body mass 
incontinence operations index 
0 25-0 (3-6) 
I 26-7 (4-1)* 
>1 28-0 (3-4)** 


Age 
No. of patients (years) Panty 
172 48-7 (13-5) 2 7 (1:7) 
50 52-5 (8 5) 3-5 (2-2) 
10 51-7 (9-7) 2-8 (1-4) 





Results are means (SD) 


Significance of difference between patierts with no previous surgery for incontinence * P<0 01, ** P«0-02 


Table 4. Urodynamic findings in obese and non-obese patients with genuine stress incontinence and detrusor 





instability 
Genuine stress incontinence (n = 232) Detrusor instability (z = 136) 

Variable Obese (n = 36) Non-obese (n = 196) Obese (n = 32) Non-obese (n = 114) 
Residual urine (ml) 17-4 (20-8) 20-9 (31-7) 24 9 (29-2) 25-8 (39-9) 
First sensation to void (ml) 210-0 (125 8) 208-6 (103-8) 166-1 (89-4) 137-3 (96-4) 
Bladder capacity (ml) 473-9 (143-4) 504-0 (120-0) 430-3 (141-5) 409-1 (171-1) 
Rise in detrusor pressure 8-8 (3 1) 10-3 (3-2) 37-0 (21 5) 35.5 (17-7) 

on filling or provocative 

testing (cm H-O} 
Peak flow rates (mUs) 22-6 (9-7) 21-8 (11-1) 17.8 (10-3) 17-6 (12-5) 





Results are means (SD). 


was height taken into account in the assessment 
of relative weight. Our finding that patients with 
previous unsuccessful incontinence surgery were 
significantly more overweight than those with no 
previous surgery would seem to implicate 
obesity as a poor prognostic factor although the 
possibility of weight gain following failed sur- 
gery cannot be excluded. 

In this study one quarter of all patients diag- 
nosed with detrusor instability were obese, more 
than double the prevalence in the normal popu- 
lation. The aetiology of detrusor instability ts 
obscure. In a small number of cases it may be 
secondary to an upper motor neurone lesion or 
recurrent bladder surgery. Psychological factors 
are obviously of considerable importance in the 
causation of idiopathic detrusor instability and 
this is borne out by the successful treatment of 
this condition by bladder retraining (Frewen 
1972), biofeedback (Cardozo et al. 1978) and 
hypnotherapy (Freeman & Baxby 1982). 
Although anxiety may lead to overeating, the 
current view is that the morbidly obese do not 
show a unique personality pattern or have more 
psychological disturbances (Silverstone 1974). 
However, when Moore et al. (1962) analysed the 
relation between obesity and mental health, 
obese persons were significantly more imma- 
ture, suspicious and rigid and ‘a key trait and 
cause of their overeating was a defect in impulse 
control’. Although to our knowledge no similar 
psychological assessment has been performed 
on patients with detrusor instability it would be 
easy to see how this personality trait would also 
predominate in women with idiopathic detrusor 
instability where there is a loss of cortical 
inhibition resulting in involuntary detrusor 
contractions. 

The prevalence of obesity increases with age, 
reaching a peak in the fifties and decreasing 
thereafter (Silverstone 1974). In this series of 
women with genuine stress incontinence and 
detrusor instability, the body mass index 
increased with age; obesity was more common in 
both incontinent groups than in the normal 
population at every age level. 

Urinary incontinence is generally believed to 
be associated with parity (Thomas et al. 1980) 
and this was true in this study for both genuine 
stress incontinence (93%) and  detrusor 
instability (89%). Obesity in women has been 
reported to increase with parity (Heliovaara & 
Aromaa 1981). Although this trend was evident 
in our group of patients with detrusor instability, 
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nulliparous patients with genuine stress inconti- 
nence had a considerably higher body mass 
index than the multiparous. Obesity appears to 
be an important aetiological factor in nul- 
liparous women contributing to the incompe- 
tence of the urethral sphincter which may 
already have a congenital or developmental 
weakness. 

In this study no significant difference could be 
found in the urodynamic measurements 
between obese and non-obese women in either 
group. Further urodynamic and pathological 
studies are necessary to elucidate the effect of 
obesity on the anatomical and functional com- 
ponents which contribute to the continence of 
urine. 
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Retrieval of intrauterine contraceptive devices with 


missing tails, using Lamicel 


NICHOLAS JOHNSON, 


JACK MOODLEY 


Summary. Preliminary cervical dilatation using Lamicel, followed by 
relatively painless uterine probing was successful in removing 30 of 31 
contraceptive devices that had not been removable in the outpatient 
clinic. This technique is simple, safe, inexpensive and well tolerated. It 
can be utilized to retrieve intrauterine contraceptive devices with miss- 
ing tails when other conventional clinic procedures fail. 


The major problems of the intrauterine con- 
traceptive device (IUCD) are pregnancy, pelvic 
inflammatory disease and 'loss of the tails'. 
Failure to detect the tail of an IUCD during a 
vaginal examination implies that the device may 
no longer be within the uterus or that the tail has 
broken off or has migrated up the cervical canal. 

Leaving the threadless device in situ is not 
usuall acceptable and the threads seldom 
reappear (Basu 1977). There are various tech- 
niques to remove devices which are within the 
uterus but have no visible threads. The cervical 
canal may be explored with small forceps 
(Ansari 1974), the uterine cavity may be 
explored with a hooked or spiral fine plastic 
curette (Ansari & Hoffman 1982) or the 
gynaecologist may proceed to a mechanical cer- 
vical dilatation and uterine exploration under 
general anaesthesia. If the cervix could be dil- 
ated painlessly the uterine cavity could be 
formally explored and devices removed without 
anaesthesia. 

A new transcervical tent marketed as Lamicel 
capable of dilating the cervix in late pregnancy 
has recently become available. Lamicel (Cabot 
Medical, Langhorne, USA) is a polyvinyl alco- 


hol sponge impregnated with magnesium sulph- 


Department of Obstetrics and Gynaecology, 
University of Natal, PO Box 17039, Congella 4013, 
Durban, Republic of South Africa 

NICHOLAS JOHNSON Registrar 

JACK MOODLEY Professor 


Correspondence: N. Johnson, Woodland Avenue, 
Tywardreath, Cornwall PL24 2PL 


ate and compressed to form a 3 mm diameter 
firm cylindrical rod (Johnson et ai. 1985; 
Wheeler & Schneider 1983). Its mechanism of 
action is unknown. The popular belief is that the 
sponge, when placed in the cervical canal, 
expands as it absorbs water thus producing a 
gentle mechanical dilatation. No associated 
complications have been described. 


Patients and methods 


Only patients referred specifically to the author 
by a gynaecologist or the hospital family plan- 
ning clinic with a diagnosis of ‘lost loop requiring 
removal under anaesthesia’ were offered Lami- 
cel and subsequent uterine exploration. No 
patients were refused. Informed consent was 
obtained and the patients were warned to expect 
discomfort and possible failure. 

The uterus was investigated with ultrasound 
to confirm the location of the device. The cervix 
was displayed and an attempt was made to 
retrieve the device conventionally using Boze- 
man's forceps and by passing a fine barbed plas- 
tic thread retriever. If the device remained 
intrauterine, a 3 mm Lamicel, held by its flat 
collar in sponge forceps was passed transcer- 
vically. Occasionally the anterior lip of the cervix 
had to be grasped with a vulsellum to facilitate 
entry of the tip of the Lamicel through the inter- 
nal os. Neither analgesia, prophylactic anti- 
biotics nor a paracervical block were used. No 
restrictions were placed on the subsequent 
activity of the patient. Several hours after insert- 
ing the Lamicel (depending on patient and oper- 
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ator convenience) the device was withdrawn by 
traction on the sponge strings. With the patient 
in the hthotomy position and the cervix exposed, 
the anterior lip was gently grasped with a vul- 
sellum. A small uterine curette (5 mm wide) was 
passed, the cavity explored and the loop 
delivered. 

Cervical dilatation was measured with Hegar 
dilators. Pain, defined as an unpleasant sensa- 
tion during any part of the procedure, was con- 
sidered to be present or absent. Its presence was 
measured subjectively or objectively (either a 
wince, sharp intake of breath, or, as in one case, 
a moan). Statistical analysis used the non- 
parametric Mann-Whitney test. 


Results 


Forty-seven patients were studied. Three 
patients were excluded, either because of pelvic 
pathology or because they did not want to be 
included. Eleven loops could be removed con- 
ventionally. Two patients had such tight cervical 
canals that the 3 mm diameter Lamicel could not 
be passed. 

The remaining 31 patients were treated with 
Lamicel Three were of Indian origin whilst the 
remainder were black Africans. The majority 
were of low socio-economic standing. The tech- 
nique failed only in one patient; this was not due 


to the use of the Lamicel as despite good cervical 
dilatation (atleast 7mm), the IUCD could not be 
located. At a later date hysteroscopy under 
general anaesthesia was performed. Only the tip 
of a Lippes Loop could be seen at the fundus. 
The remainder was embedded within the wall of 
the uterus. Most patients found the technique 
acceptable. Of the 30 patients in whom the Lam- 
icel facilitated removal of the IUCD, two were 
undecided whether or not a general anaesthetic 
would have been a preferable experience. Both 
these patients initially had tight cervices. One 
was menopausal and the other was an older nul- 
liparous woman. Subsequent dilatation was 
poor and consequently it was difficult to remove 
the IUCD. The other 28 patients were delighted 
to have avoided admission to hospital and 
anaesthesia. 

Pain during removal of the device is sum- 
marized in Table 1. Three patients (10%) felt the 
procedure was akin to labour pains but tolera- 
ble, six patients felt that the pain was worse than 
dysmenorrhoea but preferable to labour and a 
further six described the pain as no worse than 
dysmenorrhoea or venepuncture. Half (15) of 
the patients declared that the procedure was 
painless and they showed no objective signs of 
pain or discomfort. 

Insertion of the sponge was painful in nine 
(30%) patients. The discomfort experienced 


Table I. Characteristics of 30 patients having an intrautenne contraceptive device removed 





Number 
experiencing Number of Final cervical 
pain during painless dilation (mm) 
n IUCD removal IUCD removals mean (SD) 

Nulliparous patients 6 6 0 6 2 (0-9) 
Pre-menopausal parous patients 22 7 15 7-1 (0-3) 
Menopausal parous patients 2 2 0 5 5 (0-5) 
Total 30 15 15 6-8 (0-6) 
Insertion painful 

(cervix initially tight) 9 9 0 6-0 (0-8) 
Insertion comfortable 21 6 15 7-2 (0-5) 
Type of device 

Lippes Loop 5 4 l 

Majzlin Spring I 1 0 

Copper T or 7 7 4 3 

Gravigard 16 5 il 

Dalkon Shield I 1 0 
Thread retracted cranially 1 ] 6 
Thread absent 23 14 9 
Thread broken by previous 

removal attempt 13/23 8 5 





during the insertion of a 3 mm diameter Lamicel 
was directly related to the initial state of the 
cervix. In these patients, the final dilatation 
achieved was significantly less than in those 
where insertion was painless (Table 1) 
(P<0-02). Provided the Lamicel remained in the 
cervical canal for at least 3-5 h, little was gained 
by prolonging this interval (Fig. 1). No patients 
experienced bleeding subsequently that was 
greater than a normal period; none complained 
of pain other than the initial short-lived uterine 
pain and low pelvic ache and none had signs or 
symptoms of pelvic infection. On examination at 
follow-up all had healthy closed cervices and 
non-tender pelvic organs. 


Discussion 


In the present series, the technique described 
was successful in removing 30 out of 31 ‘lost’ 
IUCDs. However, it is important to point out 
that the patients attending our hospital are Zulu- 
speaking Africans. This group are generally of 
low socio-economic status, used to hardship and 
well adjusted to pain and discomfort. They are 
motivated towards avoiding admission to hos- 
pital and anaesthesia for cultural and economic 
reasons. The overwhelming acceptance of this 
procedure must be judged in this light 

The pain on insertion of the sponge is directly 
related to the initial state of the cervix rather 
than to the patient’s personality or to her percep- 
tion of pain. If the cervix will accommodate a 
3mm device then the passage of the sponge is a 
relatively painless matter. In contrast, if the cer- 
vical canal has a diameter of less than 3 mm, not 
only does the anterior lip of the cervix have to be 


C Parous 
(n-22) 





Maximum dilation 
accepted comfortably (mm) 
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Fig. t. Final state of the cervix after mechanical dilata- 
tion with Lamicel Mean (SD) values for cervical 
dilatation at intermediate times as shown were: (A) 
7-0 (0-4) mm (n= 11); (B) 7-0 (0-6) mm (n= 6); (C) 7-2 
(0-2) mm (n=5); (D) 6 mm (n=2); (E) 6-25 (1-1) mm 
(n4), (F) 5:0 mm (n2) 
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grasped with a vulsellum but the sponge has to 
be forcefully passed. Nicolaides er al. (1983) 
passed 5-mm Lamicels during early pregnancy 
and reported that 33% of the patients expen- 
enced ‘discomfort’. No other comparative litera- 
ture is available. 

If the cervix initially accommodated a 3mm 
diameter tent comfortably then the subsequent 
dilatation achieved was significantly greater than 
that achieved if the cervix was initially tight (e.g. 
in nulliparous or menopausal women). The final 
dilatation achieved is not dependent on the 
length of time that the Lamicel ts in situ but on 
the initial state of the cervix. Consequently, 
removal of a contraceptive device from parous 
patients was technically easier, took less time 
and was more acceptable 

Where the thread of the [UCD had been 
pulled off during a previous attempt at removal 
the patients were more likely to experience dis- 
comfort than those in whom the thread had 
retracted cranially or had been cut too short. 
This is hardly surprising as a device which 
remains intrauterine despite traction sufficiently 
great to break the junction of plastic and string Is 
most likely to be partly embedded in the uterine 
wall. Such devices need to be dislodged before 
extraction is possible, a manoeuvre which adds 
to the patient’s discomfort and to surgical time. 

Patient selection will affect the number of 
IUCDS that are difficult to retrieve. Nulliparae 
with tight cervices harbounng old-fashioned 
devices will prefer to avoid an anaesthetic, but 
the operator may be more at ease with an uncon- 
scious patient. The operator must be patient and 
always gentle. Retrospective analysis of the 
results in chronological order illustrates that the 
first patients were not completely comfortable 
and this may be related to the operator's inex- 
perience with the technique. 

Hale & Pion (1972) succeeded in removing 
some IUCDs using Laminaria digitata, They 
obtained sufficient cervical dilatation to pass fine 
forceps into the cervical canal but they did not 
formally explore the uterine cavity. The use of 
transcervical tents became unpopular, particu- 
larly in the USA, with reports of associated sep- 
sis (Baer 1882), endometritis (Kazzi et al. 1982), 
uterine perforation, cervical tears (Lee 1885), 
migration of the tent into the uterus, entrapment 
of the tent (dumbelling) and slow, uneven and 
unreliable dilatation of the cervix with the 
requirement of several insertions and overnight 
hospitalization (Ott 1977). The new tent (Lami- 
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cel) has not yet been associated with such com- 
plications. It is an effective and safe method with 
which to dilate the non-pregnant cervix and thus 
make the uterine cavity available for explora- 
tion. Parous patients or those in whom the tail of 
the IUCD had retracted cranially and those who 
were fortunate enough to be given a modern 
device were most easily satisfied. 
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SHORT COMMUNICATIONS 


A purpose-designed cannula for 
transcervical chorion villus aspiration 


D. T. Y. Liu Senior Lecturer/ Consultant, 
B. Jeavons Research Sister, C. Preston 
Research Sister & E. Slater Medical 
Physicist, Departments of Obstetrics & 
Gynaecology and Medical Physics, City 
Hospital, Queen's Medical Centre, 
Nottingham 


We describe our experience with a sampler 
designed specifically for  ultrasound-guided 
transcervical aspiration of chorionic villi. This 
sampling device is a round-ended non-malleable 
|4-gauge (2 mm diameter) metal cannula 21 cm 
in length with the distal 3 cm angulated 30° (Fig. 
1). Placed either on the left or right side of the 
cannula and 0-3 cm from the tip is a tear-drop 
shaped opening ( 1-5 mm x 2 mm) with the point 
directed towards the operator to introduce a 
pincer action. which cuts the villi during aspir- 
ation. The pincer action minimizes trauma by 
reducing the need for excessive to and fro move- 
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ments or “hoovering (Ward et af. 1983) to detach 
villi for collection. A further refinement is a 
3mm flattened area at the tip which reflects 
ultrasound and facilitates cannula tp 
localization. 

The efficacy of this sampling device was tested 
in comparison with a similar length 16-gauge 
(l-64mm diameter} round-ended mateable 
metal cannula where the circular collecting por- 
tal was on the dorsal surface 0-3 em from the tip. 
This type of cannula was chosen for comparison 
because it is reported to be more efficient than 
polythene cannulae (MacKenzie ef ai. 1986). 


The study 


In the first part of the study 75 women under- 
going therapeutic abortion of a singleton 
pregnancy between 8 and 12 weeks gestation 
gave informed consent to participate. All sam- 
pling was performed by the same operator 
(D.T. Y.L.) using one of the two cannulae (14- or 
l6-gauge), allocated at random on an alternate 
basis, for a maximum of two attempts after the 
patients were anaesthetized for surgery. Where 





Fig. 1. The sampler (magnified tip shown at inset). 
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Table 1. Characteristics of women having transcervical 
villus sampling with two types of cannulae 





Type of cannula 


Characteristic ld-gauge 16-gauge 
No. of women 41 34 
Primigravidae 12 3 
Mean age (years) 28-9 26-8 
Gestation (weeks) range 8-12 8-5—-12 
Placental site 

Anterior 23 9 

Posterior ) 17 

Enveloping 2 Š 
Factors making insertion 

difficult 2 Ü 





the allocation was for the 14-gauge cannula, 
selection of one with a right or left opening was 
governed by position of the placental site. 

In the second part of the study the 14-gauge 
cannula was used in 55 consecutive patients for 
diagnostic chorion villus sampling. 

The x^ test was used to compare proportions. 


Results 


Table 1 details the clinical characteristics of the 
two groups of women investigated in the first 
part of the study. The specially designed sampler 
with its wider gauge and fixed angulation pro- 
vided a more secure feeling of control and was 
readily manipulated to all placental sites. 
Neither uterine sound nor volsellum was 
required in any of the patients. An adequate 
amount of chorionic villi (210 mg wet weight) 
was obtained from all patients after two attempts 
with the 14-gauge sampler. This was significantly 
better (P« 0-001) than the 65% success rate after 
two attempts with the 16-gauge cannula. Com- 


plication rates were comparable for the two 
cannulae. 

Diagnostic chorion villus sampling was suc- 
cessful with the purpose-designed cannulae in all 
55 women. Bleeding after the diagnostic pro- 
cedure occurred less often than the 6046 
reported by Warren et al. (1987) and the miscar- 
nage rate is acceptable (Laird Jackson, 
Chorionic Villus Sampling Newsletter 1986). 


Comments 


The prime objective of this study was to produce 
a cannula for transcervical aspiration of 
chorionic villi which the practised obstetrician 
and in particular the trainee will find reliable and 
easy to use. In our experience this specially 
designed sampler fulfilled these conditions and it 
now merits independent assessment. 
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CORRESPONDENCE 


In utero meconium aspiration: an unpreventable 
cause of neonatal death 
Dear Sir, 
Byrne & Gau [Br J Obstet Gynaecol (1987) 94, 
813-814] claim that in utero meconium aspir- 
ation is an unpreventable cause of neonatal 
death. I disagree and for more than a genera- 
tion, I have recommended narcotizing or sedat- 
ing the fetus exposed to heavy in utero 
meconium. In my experience, the incidence of 
severe meconium aspiration in the newborn is 
markedly increased when the mother has 
received no narcotics during labour (Goodlin 
1968, 1970, 1974, 1980, 1984). 
Robert C. Goodlin 
Professor 
Obstetrics and Gynecology 
University of Colorado Health Sciences Center 
4200 East Ninth Avenue 
Denver, Colorado 80262, USA 
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Authors’ reply 
Dear Sir, 


In the case presented we postulated that the 
meconium aspiration occurred early, probably 


before the onset of labour. Hence, any interven- 
tion in labour, such as sedation of the fetus, 
would be too late to change the outcome, in this 
case neonatal death. 

In an attempt to illustrate predictive factors of 
meconium aspiration we have recently com- 
pleted a review of 25 302 deliveries at Queen 
Charlotte's Maternity Hospital (Coltart & 
Byrne, unpublished data). We could not find a 
correlation between pethidine use in labour and 
prevention of meconium aspiration. However, 
we did find a significant correlation between 
pethidine use and the absence of meconium- 
stained amniotic fluid. Whether this reflects a 
direct effect of pethidine on meconium passage, 
or the cautious nature with which narcotics are 
used in patients with meconium-stained amnio- 
tic fluid is not clear at present. 

Whilst we applaud any method of prevention 
of meconium aspiration we are concerned that 
sedation of the potentially compromised fetus 
will worsen the neonatal status (Kariniemi & 
Rosti 1986) at birth, and augment hypoxic 
damage (Kuhnert et al. 1985). 

We also feel that such action would not gain 
widespread obstetric support in this country as 
has been Professor Goodlin's experience in 
North America (Goodlin 1974). 

D. L. Byrne 

G. Gau 

Queen Charlotte's Maternity Hospital 
Goldhawk Road 

London W6 0XG 
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Prolactin measurement in the investigation of 
infertility in women with a normal menstrual 
cycle 


Dear Sir, 

Dr Glazener and colleagues [Br J Obstet 
Gynaecol (1987) 94, 535—538] refer to the infre- 
quently observed syndrome of hyperprolac- 
tinaemic luteal deficiency and infertikty in the 
normally menstruating woman. It is interesting 
to note the recent report by Kauppila et al. 
(1987) of isolated hypoprolactinaemia with 
normal menstruation causing similar luteal and 
fertility problems. Thus, in very rare circum- 
stances, the problem may be a case of too little 

rather than too much. 
Christopher Fltzpatrick 
Senior House Officer 
Department of Obstetrics & Gynaecology 
National Maternity Hospital 
Holles Street 
Dublin 2, Ireland 
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Authors’ reply 


Dear Sir, 
Dr Fitzpatrick has drawn attention to the possi- 
bility of isolated hypoprolactinaemia causing 
luteal and fertility problems. However, the 
patient described 1n the article by Kauppila et al. 
(1987) presented primarily because of failure of 
lactation after her first pregnancy. There was no 
suggestion that she had infertility while trying to 
conceive that pregnancy, although she took 3 
years to conceive her second pregnancy and in 
two investigated cycles had short luteal phases 
although hormonal concentrations were normal. 
Clomiphene made no difference to her cycle 
length. Again she conceived spontaneously 
some 2 years after the cycle that was treated with 
clomiphene. 

Turkington (1972) described two simular case 
reports of isolated hypoprolactinaemia. The two 
reported women also presented with feilure of 


lactation in the puerperium and there was no 
suggestion of fertility problems in either of 
them. 

On review of our own patients we found two 
whose prolactin concentrations were at the 
lower limit of sensitivity of the assay (39 1.u./1). 
One woman conceived spontaneously in her first 
cycle of observation. The other had normal pro- 
gesterone concentrations (728 nmol/l) in seven 
observed non-conception cycles after which she 
conceived spontaneously. 

In conclusion, we do not feel that there is any 
clear evidence to support a relation between 
hypoprolactinaemia and infertility. 

C. M. A. Glazener 

Clinical Research Registrar 

Department of Obstetrics and Gynaecology 
Bristol Maternity Hospital 

Bristol BS2 SEG 
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A randomized control study of oxytocin augmen- 
tation of labour. 1. Obstetric outcome 


Dear Sir, 
In their small randomized control study of oxy- 
tocin augmentation of labour /Br J Obstet 
Gynaecol (1987), 94, 512-517], Drs Bidgood and 
Steer conclude that the results do not support 
the belief that the active management of labour 
minimizes the need for caesarean section for 
dystocia (O’Driscoll et al. 1984). The evidence 
presented does not permit the conclusion drawn. 
The success of active management is not based 
on the ‘wholesale use of oxytocin’. The basic 
principles of active management are first, a strict 
diagnosis of labour and second, the early diag- 
nosis and prompt treatment of dystocia in primi- 
gravidae (O’Driscoll et al 1984; Turner et al. 
1986). The criteria for the diagnosis of labour in 
this study differ from those of active manage- 
ment and, more importantly, the study describes 
the late diagnosis and delayed treatment of dys- 
tocia with varying oxytocin infusions. 


Randomized control trials based on small 
numbers are lacking in power and may easily fail 
to detect important therapeutic benefits (Alt- 
man 1983; Chalmers 1984; Bryce & Enkin 1985). 
Based on their statistical calculations, the 
authors admit that they intended entering 150 
patients into the study but succeeded in entering 
only 60. In addition, 58 of the 60 women studied 
required epidural analgesia, which is associated 
with an increase in both operative deliveries 
(Kadar 1985) and oxytocin requirements (Good- 
fellow et al. 1983). The results presented cannot 
be extrapolated to primigravidae who do not 
receive epidural analgesia in labour. 

In the discussion, the authors claim that an 
overall intrapartum caesarean section rate of 
8-996 was achieved with an augmentation rate In 
spontaneous primigravid labour of approxi- 
mately 5%. However, it is the intrapartum sec- 
tion rate in spontaneous primigravid labour 
which should have been stated. We have applied 
the principles of active management tn another 
London hospital (Turner et al. 1986). This has 
been associated with a reduction in the cae- 
sarean section rate in primigravidae without any 
evidence that the fetal outcome 1s worse (Turner 
et al. 1987). The intrapartum caesarean section 
rate was 3-446 in 614 consecutive primigravidae 
managed actively 1n spontaneous labour and, in 
the absence of occipito-posterior position, none 
of the women required a section for failure to 
progress 

The success of the active management of 
labour in maintaining a low rate of caesarean 
childbirth in over 150 000 women in Dublin can- 
not be dismissed on the evidence presented in this 
study of 60 women. We agree that properly con- 
structed studies are needed to convince the 
unconvinced of the benefits of active manage- 
ment but this paper does little to resolve the 
debate. 

Michael J. Turner 

Research Fellow and Honorary Sentor Registrar 
Institute of Obstetrics and Gynaecology 
Hammersmith Hospital 

Du Cane Road, London W12 OHS 

Harry Gordon 

Consultant Obstetrician 

Maternity Department 

Northwick Park Hospital 

Harrow, Middlesex HAI 3UJ 
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Dear Sir, 

The smal! number of patients in the study of the 
use of oxytocin in labour, reported by Dr 
Bidgood and Dr Steer /Br J Obstet Gynaecol 
(1987) 94, 512-517} does not allow any valid 
conclusions to be drawn. Emphasis is laid on the 
prevalence of uterine hyperstimulation which 
occurred only when high-dose oxytocin was infu- 
sed. Seven of 21 women who received oxytocin 
at a rate of 7 mU/min developed hyper- 
stimulation within 15 min of starting the infu- 
sion Hyperstimulation was defined as the 
Observation of more than seven contractions in 
15 min or a rising basal tone of 71-33 kPa pres- 
sure. It is not stated whether the uterine con- 
tractions were noted on abdominal palpation or 
Observed from an external cardiotocograph or as 
a result of intrauterine pressure recording. 

In the National Maternity Hospital hyper- 
stimulation is diagnosed when there are more 
than seven palpable uterine contractions occur- 
ring in any 15-min period. A contraction 1s 
defined as a tightening of the uterus which con- 
tinues for =20s When contractions last «20 sit 
may be the abdominal muscles rather than the 
uterus that is felt to be contracting. When an 
oxytocin infusion is administered the attendant 
student midwife counts the number of con- 
tractions for every 15 min interval and records 
them on the partogram. 

In three of the seven index cases the diagnosis 
of hyperstimulation was not sustained because 
the condition resolved spontaneously. In 
another three, spontaneous resolution was not 
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awaited because the regimen was changed from 
a high-dose to a low-dose infusion. In the 
remaining patient where fetal distress was asso- 
ciated with hyperstimulation, the fetal distress 
persisted despite the withdrawal of the oxytocin 
and would appear to be unrelated to -he use of 
oxytocin. 

The active management of labour has been 
standard practice in the National Maternity Hos- 
pital since 1969 (O'Driscoll & Meagker 1986). 
Since 1 January 1984 all primigravid and multi- 
gravid partograms have been carefully analysed 
by us on a continuous daily basis. During those 3 
years a total of 7983 primigravicae were 
delivered and 3181 (39%) received oxytocin, 
either to induce labour or to accele-ate slow 
labour. There was no case of uterine hyper- 
stimulation because no woman in labour had 
more than seven palpable uterine contractions in 
any 15-min period. 

The benefits of this policy for women in labour 
are unchallenged. 

Prolonged labour, defined as an admission- 
to-delivery interval of >12 h, occurred in 260 
patients (3%) and consequently, only 682 
women (8%) received epidural analgesia. The 
overall rate of caesarean section ia primi- 
gravidae was 6:276 (501 patients). The total 
number who were delivered by caesarean sec- 
tion for dystocia was 120 (1-696) 

These results are presented to refute -he claim 
that the high-dose oxytocin used to cor-ect inef- 
ficient uterine action in the National Maternity 
Hospital is inherently unsafe. The earlv recogni- 
tion and the prompt correction of inefficient 
uterine action is the keystone to the active 
management of labour. Obsession with the 
mechanics of oxytocin administration. some- 
times leads to a delay in diagnosis and inade- 
quate treatment. 

John Stronge 

Master 

Ruth Connolly 

Assistant Master 

National Maternity Hospital 
Holes Street 

Dublin 2 
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Authors’ replies 


Dear Sir, 

With reference to the letter from Messrs Turner 
and Gordon, we would point out that we did not 
claim that our data refuted the value of the active 
management of labour but merely did not sup- 
port the use of the high dose rates of oxytocin 
which are often recommended as part of the 
regimen. In addition, we were surprised to find 
that in more than 50% of cases without oxytocin 
augmentation, there was a spontaneous increase 
in uterine activity and cervical dilatation rate 
which resulted in a vaginal delivery. In the light 
of our results we feel that further research is 
justified so as to distinguish between women 
who will benefit from oxytocin infusion and 
those who can safely be left to labour and deliver 
unaided. We are pleased that Messrs Turner and 
Gordon agree with us about the need for further 
properly constructed studies; while we may not 
have resolved the debate we have at least stimu- 
lated ıt. 


With reference to the letter from Drs Stronge 
and Connolly, we do not accept that there are no 
valid conclusions which can be drawn from our 
trial. We have shown, for example, that intra- 
venous oxytocin infusion significantly increases 
the level of uterine activity in slow labour of 
spontaneous onset, and that this is associated 
with a significantly increased rate of cervical 
dilatation. This might have been expected a 
priort, but perhaps less expected was the finding 
that at the beginning of the study, 18 women 
(30%) already had levels of uterine activity 
above the mean for unselected spontaneous 
labour, and that even without treatment uterine 
activity rose significantly with time by over 30%, 
from 947 kPas/15 min to 1291 kPas/15 min. This 
suggests that in many women with slow labour, 
oxytocin augmentation is either inappropriate or 
unnecessary. 

We do, however, agree with Drs Stronge and 
Connolly that the observation of uterine hyper- 
stimulation in 37% of the group piven high dose 
oxytocin is important. As we stated in our 
methods section ‘an initial examination was per- 
formed by K.A.B ... to insert a Sonicaid- 
Gaeltec intrauterine catheter to measure intra- 
uterine pressure’. We consider that this tech- 
nique allows reliable measurement of uterine 
activity, including hyperstimulation (Steer et al. 
1978). Our diagnosis of hyperstimulation was 


based on that of Caldeyro-Barcia et al. (1957), 
who suggested a maximum physiological value 
of uterine activity of 250 Montevideo units (MU) 
equivalent to 2000 kPas/15 min. He found that in 
women having labour induced by oxytocin infu- 
sion ‘the physiological limits are surpassed when 
the infusion rate is increased to 32 mU/min’. 
Poseiro & Noriega-Guerra (1961) added the 
further important observation that hyper- 
stimulation (75 contractions/10 min and a rise in 
baseline tone of >12 mmHg) usually required 
more than 8 mU/min if labour was being 
induced, but that in spontaneous labour sen- 
sitivity of the uterus increased, and that if uter- 
ine activity had already reached 250 MU, ‘even 
as little as 2 mU/min may be an overdose’. More 
recently, Seitchik & Castillo (1982), using the 
same uterine activity criteria, found a 33% 
hyperstimulation rate in oxytocin augmented 
labour, and subsequently commented that ‘most 
patients in dysfunctional labour will respond 
with cervical dilatation to doses of oxytocin of 4 
mU/min or less’ (Seitchik & Castillo 1983). 
Hemminki et al. (1985) found a 37% hyper- 
stimulation rate in 27 patients where slow labour 
was augmented with oxytocin, compared with 
only one in 30 women managed by encouraging 
ambulation. Finally, Arulkumaran et al. (1987) 
found a 23% incidence of hyperstimulation in a 
group of primigravidae given an average maxi- 
mum oxytocin infusion dose of 15mU/min for 
induction of labour. In the light of these pub- 
lished findings, we can only assume that the 
statement that at the National Maternity Hos- 
pital ‘in 3181 primigravidae receiving (high dose, 
up to 40 mU/min) oxytocin . . . there was no case 
of hyperstimulation’ reflects the fact that in that 
institution objective measurement of uterine 
activity using Intrauterine catheters is seldom, if 
ever, used. As regards the practical value of 
cardiotocographic monitoring of uterine 
activity, a good example originates from Dr 
Stronge's own hospital. In response to the obser- 
vation that in the Dublin trial of fetal monitoring 
(MacDonald et al. 1985a) 7095 of babies having 
neonatal convulsions had mothers who had been 
given oxytocin, compared with only 23% of the 
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total population, Dr MacDonald has written ‘it 

is very plausible that some of the protective 

effect of electronic fetal monitoring was against 

“oxytocin induced asphyxia” ' (MacDonald et af. 
1985b). 

Ken Bidgood 

Phil Steer 

Department of Obstetrics and Gynaecology 

St Mary's Hospital Medical School (Mint Wing) 

Praed Street 

London W2 IPG 
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BOOK REVIEWS 


Pathology of the Vulva and Vagina (Contem- 
porary Issues in Surgical Pathology, Vol. 19) 
edited by E J. Wilkinson. Churchill 
Livingstone, Edinburgh, 1987, 340 pages with 
figures and tables, £45.00 


This is a well-produced, extensively referenced, 
authoritative text written by a team of experi- 
enced American pathologists and gynaecologists 
many of whom have published extensively on 
their chosen topics. It1s particularly strong in the 
way in which it handles current conceptual and 
diagnostic problems. 

Although the book is not intended to be a 
comprehensive review, there are curious omis- 
sions, for example, malignant lesions of the 
vagina are described in some detail but benign 
neoplasms, with the exception of condylomata, 
are omitted. 

It is to be regretted that although one author 
manages to include the 1986 ISSVD recom- 
mendations on the terminology of vulval epr- 
thelial disorders, the section on ‘vulval 
dystrophies’ uses the 1976 nomenclature which 
has been superseded. 

The section on vulval intraepithelial neoplasia 
uses the preferred VIN terminology but that on 
vaginal intraepithelial neoplasia, whilst men- 
tioning VAIN perpetuates the terms dysplasia 
and carcinoma im situ in reference to both the 
vaginal and associated cervical lesions. a classi- 
fication which has, to great advantage, been 
replaced by terms which emphasize the concept 
of a continuum of intraepithelial neoplasias of 
varying degrees of differentiation. These anach- 
romisms have no place in a book which will 
undoubtedly be used by gynaecologists and 
pathologists in training, as well as experienced 
colleagues, and which includes such excellent 
up-to-date reviews as those on condylomata and 
vulval intraepithelial neoplasia. 

With such exceptions, however, the book 
fulfills the editor's intention of addressing those 
ideas and diagnostic problems in the forefront of 
this area of pathology and is easy to read, well- 
illustrated and will prove useful to gynaecolo- 
gists and pathologists alike. 

C. Hilary Buckley 


108 


New Developments in Imaging edited by Rainer 
Ch. Otto & Charles B. Higgins. Georg Thieme 
Verlag, Stuttgart, New York, 1986, 172 pages 
with figures and tables, DM98 


The contents of this book are based on the 
papers presented during a satellite 'tele'con- 
ference' which took place between a group in the 
USA and one in Zurich in December 1985. The 
book, however, is not merely a transcript of the 
papers but comprises 15 chapters reviewing the 
papers presented in the relevant sessions of the 
conference. Each chapter takes the form of an 
authoritative review paper based not only on the 
material presented during the conference but on 
a review of the world literature and the personal 
opinion and experience of the authors of each 
section. 

The resulting book is much more readable, 
informative and valuable than the more com- 
mon 'proceedings' so often published after such 
meetings. Regrettably the gestation period for 
production of such a book is much greater than 
for simple proceedings and in this case appears 
to have been nearly a year. Of all the fields of 
modern medicine, medical imaging is progress- 
ing most rapidly at the moment and several of 
the fields discussed in this book, especially mag- 
netic resonance imaging, have advanced signifi- 
cantly during the time interval since the 
conception of this book. As a result of this delay 
the quality of many of the images presented is 
markedly inferior to the current state of the art. 
In practice this detracts little from the value of 
the book which derives mostly from its succinct 
and readily understandable presentation of the 
indications for the modern imaging techniques 
and reviews of their clinical applications. 

The first five chapters discuss various aspects 
of magnetic resonance imaging, the subsequent 
two discuss cine computed tomography and the 
remaining chapters cover the applications of 
diagnostic ultrasound. In general the presen- 
tations are very clinically orientated though 
some include technical details of the imaging 
systems, these are more or less understandable 
to the clinician. Perhaps of greatest interest to 
the obstetrician and gynaecologist is the appar- 


fe 


ent utility of MRI imaging in the management of 
carcinoma of the uterine body and cervix and in 
the assessment of other female pelvic 
pathologies and physiological changes. The 
authors have convinced themselves that MRI ts 
supenior to CT scanning in certain clinical situ- 
ations and present a fascinating demonstration 
of the apparent changes within the myometrium 
during administration of oral contraceptives. 
The ability of the technique to see ‘small pelvic 
lesions’ in the absence of a distended urinary 
bladder and to produce complete coronal, sagit- 
tal or transaxial images would certainly seem to 
give the technique enormous advantages as a 
diagnostic imaging procedure. These are 
currently significantly outweighed by the enor- 
mous cost of the investigation. 

The chapters on cine CT refer primarily to 
cardiac and secondarily to liver imaging and are 
probably of little interest or relevance to the 
readers of this Journal. 

The final eight chapters in the book might be 
assumed to be of more relevance since they 
cover the topic of ultrasound diagnosis. How- 
ever, I must confess to being rather disappointed 
in both the content and standard of many of 
these chapters There is very little really new 
information and the recent major advance of 
intra-vaginal scanning in obstetrics and gynae- 
cology came too late for inclusion m this book 
and renders much of the gynaecological content 
passé. l 

The book is of considerable interest to those 
who wish to update their knowledge about mag- 
netic resonance imaging but most obstetricians 
and gynaecologists will learn little new or rele- 
vant from the remainder of the text. 

Hylton B. Meire 


Clinical Gynecologic Oncology by P. Kolstad. 
Norwegian University Press (distributed by 
Oxford University Press), 1987, 247 pages with 
figures and tables, £29.50 


In this day and age it is unusual indeed to see a 
book of such breadth written by a single author 
but experience over many years in a centre 
which recently covered two thirds of the Nor- 
wegian population for gynaecological cancer 
makes this a unique document. 

Dr Kolstad covers the entire field from histo- 
pathology to diagnosis and management. 
Although a surgeon by training, he was head of 
the whole unit from 1967 to 1984 and has a 
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remarkable knowledge of all the areas of which 
he writes. He draws heavily on publications writ- 
ten by staff from his department and it could be 
argued that some chapters would have benefited 
from being presented by colleagues specializing 
in each field Nevertheless, the single author 
makes for a uniform approach to each chapter 
which is clearly written and based almost 
entirely upon the unit's very wide experience. 

Some of the most important chapters deal 
with the rarer forms of tumour where relatively 
large numbers have accrued over the years. 
Examples are: carcinoma of the vulva (445 
cases), sarcoma of the uterus (173 cases) and 
granulosa cell tumour of the ovary (118 cases). 
The wealth of experience here can only be 
accumulated elsewhere by means of prospective 
collaborative trials and no long-term data are yet 
available. 

The format of this book ts attractive, the writ- 
ing is clear and photographs, graphs and tables 
are always to the point. In some areas, the analy- 
sis of data is not as sophisticated as modern 
methods would allow but this is a relatively 
minor point. 

This book will be a constant reference work 
for those who treat gynaecological tumours for 
many years to come and itleads the reader to ask 
many pertinent questions as to how we may treat 
patients better in the future. 

E. Wiltshaw 


Perinatal Care Delivery Systems (Commission of 
the European Communities Health Services 
Research Series No. 1) edited by M. Kaminksi, 
G. Breart, P. Buekens, H. J Huisjes, G. 
Mcllwaine & H. K. Selbmann. Oxford Univer- 
sity Press, Oxford, 1987, 308 pages with figures 
and tables, £30.00 


The collected papers forming this volume were 
presented in 1984 at a European Community 
workshop on the evaluation of pre-, peri- and 
postnatal care delivery systems. Disciplines 
represented include obstetrics, paediatrics, epi- 
demiology, midwifery, sociology and health 
economics, and countries represented include 
the UK, France, Belgium, The Federal Republic 
of Germany, Ireland, Italy, Luxembourg and 
the Netherlands. 

As one would expect with such a variety of 
authors the chapters vary in their approach and 
also in quality, but overall they are marked by a 
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critical and rigorous approach to perinatal care 
delivery systems. The international comparisons 
demonstrate the remarkable differences in care 
systems both at an organizational and clinical 
level, which are in marked contras- with the 
overall similarity of outcome as measured by 
perinatal mortality rates. 

Perhaps the most useful chapter for most 
readers will be those evaluating the use of cae- 
sarean section, and of the medical, psychological 
and economic aspects of intensive neonatal care. 
These have full and useful bibliographies albeit 
only up to 1984. However, the chapters on 
medical and non-medical evaluation of prenatal 
care and of women's attitudes will also be of 
considerable interest and remain highly topical. 

The book is too expensive to recommend to a 
wide range of readers, but a copy should be on 
the bookshelves of every obstetric and neonatal 
department to be used as a model for routine 
internal evaluation. 

Eva Alberman 


Management of Ovarian Cancer edited by G. 
Blackledge & K. K. Chan. Butterworths, 
London, 1986, 214 pages with figures and tables, 
£40.00 


This is best described as a volume o? essays on 
the management of carcinoma of the ovary 
Each section, which concentrates on a particular 
subject, consists of two contributions from dif- 
ferent authors, enabling the same topic to be 
discussed from different points of view. The 
advantage of this method of presentation is that 
it allows a more critical assessment of the 
management of the many unresolved problems 
in this disease. There is inevitably same repeti- 
tion and some confluence of views, but there are 
sufficient differences between each of the two 
chapters on each individual subject t5 stimulate 
ideas on optimal treatment 

The contents of this book include a general 
chapter on the histopathology of ovarian cancer, 
followed by one highlighting problem areas; for 
example that of differentiating metastatic car- 
cinoma of the ovary from primary lesions. A 
chapter on non-invasive techniques for assessing 
ovarian carcinoma is comprehensive and 
includes ultrasound, CT scanning, lymph- 
angiography and MRI. This is complemented by 
one devoted entirely to imaging using monoclo- 
nal antibodies, which is still in its infancy Both 
chapters on second look laparotomy in the 


management of ovarian carcinomas come to the 
same conclusion, t.e. that it has no value as a 
therapeutic tool, little value as a diagnostic tool 
and it should therefore not be carried out as a 
routine clinical procedure. The section on 
chemotherapy discusses fully whether combina- 
tion chemotherapy gives real survival advantage 
compared to single agents. According to the 
British authors, this question remains 
unanswered but this point of view is not held by 
the Netherlands Joint Study Group, which 1s 
strongly in favour of combination chemo- 
therapy. Arguments still continue as to whether 
radiotherapy is superior to chemotherapy in 
patients with minimal residual disease. It is con- 
cluded that whole abdominal radiotherapy treat- 
ment is effective, but that radiotherapy to the 
pelvis alone is no longer indicated. Non-epi- 
thelial tumours are discussed in detail by both 
American and English authors. There is no 
doubt that while chemotherapy has not radically 
altered the outlook for epithelial ovarian cancer, 
it has succeeded in radically improving the prog- 
nosis for germ cell tumours. Of particular inter- 
est is the role of chemotherapy in the 
management of dysgerminoma in young women 
in preference to radiotherapy, despite its high 
radiosensitivity, as fertility is more likely to be 
preserved in these young women who have a 
good prognosis. The final chapters are devoted 
to research and future approaches in the 
management of ovarian cancer. In particular, 
there are separate chapters on in-vitro work with 
clonogenic assays and in-vivo studies using intra- 
peritoneal therapy. 

Overall, the book is well presented, clearly 
printed and very well referenced, with the refer- 
ences from both contributors for the same sub- 
ject being given at the end of each section rather 
than at the end of each individual chapter. Sur- 
prisingly, there are no illustrations in the path- 
ology section, which would in my opinion have 
added considerably to the clarity of the written 
word. 

I would recommend this book to oncologists 
and gynaecologists who are involved in treating 
carcinoma of the ovary. Firstly, it is of value in 
providing insights into the dilemmas of treating 
this tumour at the present time and secondly, it 
should help clinicians in their own deliberations 
in deciding how to treat individual patients. It is 
worth pointing out, however, that a basic know- 
ledge of ovarian carcinoma is desirable, as the 
reader is expected to be already familiar with, 


for example, the WHO classification of tumours 
and the FIGO staging of ovarian carcinomas. I 
would therefore advise candidates taking higher 
examinations to familiarize themselves with 
basic concepts before amplifying their know- 
ledge by reading this book. 

H. E. Lambert 


Progress in Obstetrics and Gynaecology Vol. 6 
edited by John Studd. Churchill Livingstone, 
Edinburgh, 1987, 442 pages with figures and 
tables, £19.95 


Six years on, is Progress satisfactory? The series 
still has little competition and remains the defini- 
tive collection of review articles in our specialty. 
The foreword to Volume 5 had an ominously 
valedictory ring but here in Volume 6 the editor 
is back at his provocative best with a trenchant 
preface on the value of research in the private 
sector. The successful format is unaltered, with 
about a dozen chapters each on obstetrics and 
gynaecology, and the range of subjects in Vol- 
ume 6 is characteristically catholic, from com- 
puterization of obstetric records to ovarian 
cancer. Among the unexpected pleasures are a 
philosophical contribution from Dame Mary 
Warnock, and a discussion from Singapore on 
transsexuals. There are high-tech chapters on 
uterine contractions and fetal blood gases but 
the main emphasis is practical, with chapters 
from Nigeria on destructive operations, from 
Washington USA on postpartum collapse, and 
from Birmingham on caesarean hysterectomy. 
Thus time 16 of the 37 contributors are from 
abroad, but the English remains fresh and read- 
able—clever editing, I wonder, or an inspired 
choice of authors? The schedule of publishing an 
annual series must be frustrating for authors in 
rapidly advancing fields (only a handful of refer- 
ences in the chapters on ultrasound and IVF are 
as recent as 1985) but for most of the articles this 
problem is unimportant. The editor's particular 
genius lies in inviting—and obtaining—timely 
contributions which don't date quickly, and I 
find myself still referring to all the previous vol- 
umes in the senes. One final grumble: the 
reviewers quoted on ihe cover still seem to feel 
that these books are aimed at Membership can- 
didates. I wish someone would explain to me 
how the MRCOG, once obtained, magically 
confers on a specialist the ability to keep up to 
date for thirty years without ever buying a book. 

J. O. Drife 
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Problems in Obstetric Anaesthesia (Perinatal 
Practice Vol. 3) edited by Barbara Morgan. John 
Wiley & Sons, Chichester, 1987, 198 pages with 
figures and tables, £32.00 


This 1s the third volume in the Perinatal Practice 
series edited by Professors Geoffrey Cham- 
berlain and Forrester Cockburn. The guest edi- 
tor of this volume 1s Barbara Morgan, from 
Queen Charlotte's Maternity Hospital, and all 
14 contributors who join her are from UK 
centres, making it an all-Bntish production. As 
expected, the contents include problems related 
to general anaesthesia such as aspiration of gas- 
tric contents, failed intubation and awareness, 
the complications of epidural anaesthesia and 
the effects on the fetus and neonate of the vari- 
ous drugs which may be used. But not all of the 
problems addressed are specifically ‘anaesthe- 
tic’. Indeed some, such as obstetric shock, 
severe pre-eclampsia and eclampsia and amni- 
otic fluid embolism, might have been considered 
specifically ‘obstetric’ problems in the past Now 
a multidisciplinary approach is needed to deal 
effectively with these serious complications: not 
only the anaesthetist but sometimes the 
haematologist, physician, intensive care special- 
ist and others may have an important contri- 
bution to make, as they do in this text. 

So, this is not a book written exclusively by, or 
for, anaesthetists. It will prove useful to front 
line obstetricians who intend to continue con- 
tributing to, and maintaining responsibility for, 
the management of major obstetric problems in 
the multidisciplinary approach to perinatal prac- 
tice. For anaesthetists 1t i5 bound to be seen asa 
welcome and valued supplement to the existing 
comprehensive obstetric anaesthesia texts. 

R. P. Husemeyer 


Books received some of which may be reviewed at 
8 later date 


Haines & Taylor Obstetrical and Gynaecological 
Pathology Third edition edited by H. Fox. 
Churchill Livingstone, Edinburgh, 1987, 
£195.00. Volume 1: 1-696 pages fully illustrated; 
volume 2: 697-1331 pages fully illustrated 


A Manual of Labour Ward Practice by J. Mal- 
colm Pearce & Shirley A. Steel. John Wiley & 
Sons, Chichester, 1987, 283 pages with figures 
and tables, £17.50 


Breast Disease (Contemporary Issues in 
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Obstetrics and Gynecology) edited by Douglas J. 
Marchant. Churchill Livingstone, Edinburgh, 
1987, 168 pages with figures and tables, £32.00 


Oxford Reviews of Reproductive Biology Vol- 
ume 9 edited by J. R. Clarke. Oxford University 
Press, Oxford, 1987, 504 pages with figures and 
tables, £50.00 


Transvaginal Sonography edited by Ilan E. 
Timor-Tritsch & Shraga Rottem. Heinemann 
Medical Books Ltd, 1987, 165 pages illustrated, 
£29.95 


The Clinician’s Guide to Sexually Transmitted 
Diseases edited by Stuart Levin et al. Year Book 
Medical Publishers, Inc., Chicago, 1987, 98 
pages with figures and tables, £13.50 


The Physiology of the Lower Urinary Tract edi- 
ted by Michael Torrens & John F. B. Morrison. 
Springer-Verlag, London, 1987, 355 pages with 
figures and tables, £89.00 I 


Current Obstetric & Gynecologic Diagnosis & 
Treatment Sixth edition edited by Martin L. Per- 
noll & Ralph C. Benson. Appleton & Lange, 


Norwalk, Connecticut, 1987, 1139 pages with 
figures and tables, £30.70 


Clinical Endocrinology of Calcium Metabolism 
edited by T. John Martin & Lawrence G. Raisz. 
Marcel Dekker, Inc., New York, 1987, 410 
pages illustrated, $138.00 


Human Blastogenesis: Formation of the Extra- 
embryonic Cavities (Bibliotheca Anatomica No. 
30) by H. Vogler, Karger, Basel, 1987, 152 pages 
with figures and tables, £59.10 


Psychosexual Training and the Doctor/Patient 
Relationship edited by R. L. Skrine. Montana 
Press, Carlisle, 1987, 392 pages, £17.50 (plus 
£1.50 postage) 


Mechanism of Action, Safety and Efficacy of 
Intrauterine Devices (Report of a WHO Scien- 
tific Group, Technical Report Series 753), World 
Health Organization, Geneva, 1987. 91 pages, 
Sw Fr 12 


Passe et Present de la Chirurgie Radicale en 
Cancerologte Gynecologique et Mammaire by F. 
Uyttenbroeck. Masson, Paris, 1987, 548 pages 
with figures and tables, Fr 450 


Directions to contributors 


All papers should be sent to The Editor, British Journal of 
Obstetrics and Gynaecology, 27 Sussex Place. Regent's Park, 
London NW14RG Papers recerved are assumed to have been 
submitted exclusively to the British Journal of Obstetrics and 
Gynaecology and all authors must give signed consent to 
publication in a letter sent with the manuscript. The Editor 
will decide on the time of publication and retains the usual 
right to modify the style and length of a contribution: major 
changes will be agreed with the author(s) 


Presentation of manuscripts 
Two copies of the manuscript and illustrations should bc sent 
Manuscripts should be typed double spaced on one side of the 
paper, with wide margins. The names of author(s) and their 
appointment(s) and addresses at the time of preparation of the 
manuscript should be given Authors are advised to kecp a 
copy of all manuscripts, as no responsibility can be accepted 
or loss 

Reports of original work should usually be arranged in the 
conventional order of summary, introduction, methods, 
results, discussion, acknowledgments and references, with 
suitable headings for cach part. Two further sub-divisions, 
with appropriately less significant headings, can be used, the 
third order heading runs on with text at a paragraph opening 
Results may be presented in the text. in tables and/or figures, 
but the text should, in general, comment on rather than repeat 
information in tables The summary should contain a factual 
account of the methods and results in not more than 150 
words, rather than a description of the subject of the paper and 
the opinions of the author(s) 

Case reports and short communications do not require a 
summary or introduction. Short communications should not 
exceed 600 words and contam no morc than one table or 


figure. 


Tables and 

Tables and fi should be separate from the text, with their 
positions indicated in the text margin. Both are numbered 
with arabic numerals. Colour illustrations arc allowable only 
in special circumstances and the author will be expected to 
mect the cost of reproduction. 

Figures should be marked on the back (light in pencil) with 
the name(s) of the author(s), the figure number, and the top 
indicated. Each should have a descriptive legend typed on a 
shect separate from the figure Photographs should be 
unmounted glossy bromide prints of good contrast 

Figures consist of all materia] which cannot be set in type, 
such as photographs, line drawings. etc Tables are not 
included in this classification and should not be submitted as 
photographs Onginal X-ray films should not be sent—glossy 
pnnts must be submitted 

Line drawings should be on white board. arranged to 
conserve space, and should allow for reductron to 65 mm 
(single column) or 134 mm (double column). 

written lcttering should not bc used on illustrations and 
explanations should appear in the legend not on the figure 
itsclf 

The identity of patients in dlustrations should be concealed 
by masking the face or cyes, or wntten permission for 
publication from the patient or the parent or guardian must be 
supplied 


Units and abbreviations 

Measurements should be expressed in SI units. with the 
exception of hacmoglobin (g/d!) and blood pressure (mmHg) 
if the onginal observations were recorded in other units this 
should bc stated, together with the appropriate conversion 
factors. Standard abbreviations, without punctuation, are 
used Units, Symbols and Abbreviations (1977) published by 


the Royal Society of Medicine provides a uscful guide 
Abbreviations arc used sparingly and only if a lengthy name or 
expression t$ repeated frequently throughout the manuscript 
Words must appear in full on first appearance in both summary 
and text, followed by the abbreviation in parenthesis 

Drugs arc described by their official names but trade names 
should be indicated in brackets the first timc a drug rs quoted in 
the main text 


Statistics 

Authors should descnbe clearly the design of their 
investigation and the source of the data. All statistical 
methods should be specified so that it is clear which was used 
where Papers omitting this information may be returned 
without revicw The basic principle to follow is to supply 
sufficient information about the design and methods of 
analysis to allow the research to be repeated by someone cise 

Some points of detail to note are: 

(1) It is not acceptable to present the results of a statistical 
analysis solely by a P valuc—actual results such as 
mcans or proportions should always be given, along 
with the test statistic. 

(2) The use of confidence intervals ts encouraged 

(3) The symbol + should not be used when presenting SE 
or SD Presentation such as ‘the mean . was 14-2 
(SD 3-2) mg’ is preferred 

(4) When paired comparrsons are made it ıs desirable to 
indicate the variability of within-pair differences. 

(5) Unusual methods of analysis should be described 
and/or referenced. 

Authors arc referred to the gencral statistica] guidelines of 
Altman et al. (1983) for advice about the presentation and 
interpretation of the statistical aspects of their rescarch. 

Altman, D G , Gore, S. M, Gardner, M J & Pocock, 
S J (1983) Statistical guidelines for contributors to 
medical journals Br Med J 286, 1489-1493. 


Human e 

Manuscripts should contain a statement that the work was 
approved by the ethics commrttcee of the institution in which it 
was done and that subjccts gave informed consent to the work. 
The editors reserve the right to reject papers 1f they consider 
the ethical justification to be questionable 
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date of publication; where there are two authors usc the form. 
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References to ‘personal communications’ and ‘unpublished 
work’ may be quoted 1n the text but should not be included in 
the references. Examples of the style to be used are given 
below. 
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breathing in intrauterine growth retardation. Br J 
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COATED VICRYL* (POLYGLACTIN 910) 
STERILISED BRAIDED SYNTHETIC ABSORBABLE SUTURE 


Presentation The basic VICRYL 
(Polyglactin 910) Suture is prepared from a 
copolymer of glycolide and lactide. The 
substances are derived respectively from 
glycolic and lactic acids. The empirical 
formula of the copolymer is 
(C;H;O;)m(C,H,O;)n. 


Coated VICRYL (Polygiactin 910) Sutures 
are obtained by coating the braided suture 
material with a mixture composed of a 
copolymer of glycolide and lactide and an 
equal amount of calcium stearate. This 
coating does not affect the biological 
properties of the suture. 


Coated VICRYL (Polygiactin 910) Sutures 

are coloured by adding D & C Violet No 2 
during polymerisation of the lactide and 
glycolide. Sutures may also be manufactured 
in the undyed form. 


These sutures are relatively inert, 
nonantigenic, nonpyrogenic and elicit only a 
mild tissue reaction during absorption. 


Action: Two important characteristics 
describe the in vivo behaviour of absorbable 
sutures. The first of these is tensile strength 
retention and the second, absorption rate or 
loss of mass. 


Subcutaneous tissue implantation studies 
of Coated VICRYL Suture in rats show at 
two weeks post-implantation approximately 
95% of its original tensile strength remains, 
while at three weeks approximately 20% of 
its original strength is retained. 


Intramuscular implantation studies in rats 
show that the absorption of these sutures is 
minimal until about the 40th post- 
implantation day. Absorption is essentially 
complete between the 60th and 90th days. 


Uses Coated VICRYL synthetic 
absorbable sutures are intended for use 
where an absorbable suture or ligature is 
indicated. 


“Trademark 


Dosage and Administration 
By implantation. 


Contra-indications, Warnings, etc. 
These sutures, being absorbable, should 
not be used where extended approximation 
of tissues under stress is required. 


Sutures placed in skin and conjunctiva may 
cause localised irritation if left in place for 
longer than 7 days and should be removed 
as indicated. 


At the discretion of the surgeon, appropriate 
non-absorbable sutures may be used to 
provide additional wound support when 
Coated VICRYL sutures are used in 
ophthaimic procedures. 


The safety and effectiveness of Coated 
VICRYL (Polyglactin 910) Sutures in neural 
tissue and in cardiovascular tissue have 
not been established. 


Pharmaceutical Precautions 
Do not re-sterilise. 


Legal Category. 
Not applicable. 


Package Quantities Various lengths of 
material packaged in sealed aluminium foil 
sachets. This primary pack is contained in a 
peel-apart secondary pack. The unit of 

sale is 12 packs contained in a film 
wrapped drawer style carton. 


Further Information No suture related 
adverse reactions were reported during 
clinical trials, although a number of minor 
reactions were classified as being of 
unknown cause. 


Product Licence No 0508/0009 
Br. Pat. No. 1583390 


Date ot Preparation of Data Sheet April 1981 
Peeviseg 11 T8987? 


ETHICON LTD. 
PO BOX 408, BANKHEAD AVE 
EDINBURGH EH11 4HE 
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Presentation Estraderm IIS 25 patches 
containing a reservoir of 2mg 17B-oestradiol 
(approx. total amount of  oestradiol 
absorbed per patch in 24 hours is 254g) 
Estraderm TTS 50 patc hes containing 4mg 
oestradiol (approx. 504g absorbed per patch 
in 24 hours) Estraderm TTS 100 patches 
containing 8mg oestradiol (approx. W0ug 
absorbed per patch in 24 hours). Absorption 
may vary between individual patients. In- 
dications Oestrogen replacement therapy for 
hysterectomized patients with disorders duc 
to natural or surgically induced menopause, 
e.g. vasomotor symptoms (hot flushes and 
nocturnal sweating), urogenital conditions 
such as pis. c vaginitis/vulvitis, andor 
atrophic urethritis and trigonitis. Dosage 
Initially one Estraderm T TS 50, adjusting 
dose alter the first treatment month de- 
ding on efficacy and signs of overdosage 
ë breast tenderness). Use lowest effective 
dose for maintenance therapy (maximum 
dose l00ug/day) If a progestogen is con- 
sidered necessary, the recommended dose of 
an appropriate product may be adminis- 
tered for 12 days per month. Apply 
Estraderm TTS twice weekly on a con- 
tinuous basis, removing each used system 
after 3-4 days and ap Fass a fresh system 
to a different site edem dry and intact 
areas of skin on the trunk below the waist- 
line). Do NOT apply on or near the breasts 
Contra-indications Cancer of the breast, 
genital tract or other oestrogen-dependent 
neoplasia; severe hepatic, renal or cardiac 
disease; undiagnosed vaginal bleeding; 
history of thrombosis or thromboembolk 
disease; endometriosis. Precautions Physical 
and gynaecological examination before and 
regularly during oestrogen therapy. Close 
monitoring of patients with mastopathy, or 
strong family history of mammary cancer; 
hypertension ( lar monitoring of blood 
pressure); cholelithiasis. Consider discon- 
tinuation prior to surgery. Side-effects 
Headaches and nausea; breast tenderness (if 
continual, consider dosage reduction). Mild 
and transient local erythema; rarely, local 
swelling, papules/vesicles and scaling. Packs 
Cartons containing eight Estraderm TTS 
now Estraderm TTS 25 (PL 0001/0112), 
asic NHS price £6.30; Estraderm TTS 50 
(PL 0001/0113), £6.95; Estraderm TTS 100 
(PL 0001/014), £765. © denotes registered 
trademark. Full prescribing information is 
available on request from CIBA Labora- 
tories, Horsham, West Sussex RH12 4AB. 


CIBA 


TRADERM. 50 


A clear alternative to oral and 
implant oestrogen therapy 


€ A simple and convenient regimen 


e Effective oestrogen replacement 


The twice-weekly Estraderm patch gives your patients 


€ Oestradiol — the physiological hormone 


e Microgramme doses (so minimising adverse effects) 
e Therapeutic blood levels without high concentration peaks 


Recommended for treatment of hysterectomised women 
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EXPLORING COMMON GROUND 


Important Continuities in Obstetric and Neonatal Care 
Date: 16th June 1988 Venue: NEC BIRMINGHAM 


A symposium for clinicians in perinatal medicine, the programme will include 
lectures on delivery and care of pre-term babies, molecular genetics and the 
diagnosis and management of fetal asphyxia. 


CHAIRMAN: SPEAKERS TO INCLUDE: 
Dr. Malcolm Chiswick —— Dr. M. Kierse Leyden, Netherlands 
Secretary, British Association of 

Perinatal Medicine Dr. P. Steer London 


Dr. A. Greenough London 
Professor E. Symonds Nottingham 


Dr. M. Levene Leicester 





at ^. In conjunction with the Healthcare '88 Exhibition 

x 14th-16th June, National Exhibition Centre, Birmingham. 
Ü m For application form and further information, please contact: 
P Valley Conference Services, 

— 31 Headlands Road, Bramhall, Stockport, Cheshire SK7 3AN. 


New Books in Obstetrics and Gynaecology 


Premenstrual Syndrome 

P.M.S. O’Brien 

Mr. O'Brien has put together a well documented summary of this controversial subject, and has presented a wide 
range of evidence. Sensible suggestions tor appropriate therapy and proven courses of action are given. 
1987. 232 pages, 57 illustrations. £24.50 | 06532 013435 


Current Therapy in Surgical Gynecology — 1 
Edited by C.R. Garcia, J.J. Mikuta, and N.G. Rosenblum 


Heavily illustrated with surgical drawings and clinical photographs, this volume emphasises the individual 
methods of its expert contributors. It is divided into three sections on operative considerations, non-neoplastic, 
and neoplastic disease. 

1987. 254 pages, 141 illustrations. £36.00 0 941158 61 6 

A B.C. Decker publication 


Obstetrical Decision Making 
Edited by E.A. Friedman, D. Acker and B. Sachs 


This new edition includes 39 new chapters, and a major section on medicolegal issues relevant to the practice of 
Obstetrics. Decision trees with accompanying text and illustrations are used throughout. 
Second edition, 1987. 334 pages, 48 illustrations. £38.00 — 155662 067 : 


A B.C. Decker publication 
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More Surgeons are turning to 
Coated VICRYL. 
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Stuart L. Stanton (Ed) 
GYNAI E COLOGICAL 





1987, 132 figures. XU. 306 pages. 
Hard cover £ 29.50, ISBN 3-540- 1 7485-0 


This hook presents the surgical principles relevant to gynae- 
cological surgery. lt aims to bring together in one volume the 
recent advances and most up-to-date practices in this area. 


The book is divided into preoperative, operative and post- 
operative sections, In each of thesc. several different subjects 
are reviewed, all with the aim of r: elating to everyde Ay clinical 
practice, The most important feature of the book is its inter- 
disciplinary approach, including contributions from the 
fields of surgery. vascular surgery, nuclear medicine and 
ultrasound. anaesthesiology, clinical microbiology and 
urology. Hiwi equip the trainee and consulant gynaecologist 
to cope with a broad range of situations and complications 
encountered in modem gynaecological surgical practice. 


"this fascinating book... the text is a collection of superb 
essays... This book is beautifully illustrated and produced 
and well worth the cost.” The Lancet 


Springer-Verlag 
Berlin Heidelberg New York London Paris Tokyo 


URK Sales Office 
28. Lurke Street, Bedford MK40 3HU. England 
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Clinical 
Reproduction 
and Fertility 


Edited by W.R. Jones 

Department of Obstetrics & Gynaecology, 
Flinders Medical Centre, Bedford Park, 
SA 5042, Australia 





This is the only journal devoted to the full 
range of clinical aspects of reproduction 
and fertility where research ts growing 
rapidly, particularly in the fields of 
infertility and fertility regulation. It 
publishes papers which make an original 
contribution, either experimental or 
theoretical, in any aspect of the physiology 
of reproduction. Clinical Reproduction and 
Fertility has been adopted as the official 
publication of the Fertility Society of 
Australia. 


Subscription Information 

Clinical Reproduction and Fertility is published 
bi-monthly. Subscription rates for 1988 are 
A$160.00 (Australasia), US$172.00 (USA & 
Canada), £102.00 (UK & overseas) post free. 
Subscriptions and specimen copies are available 


from the publishers at the address below. 


| Blackwell Scientific Publications 
| (AUSTRALIA) PTY LTD | 
pa eae oe ee | 
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Provera Tablets 5mg Dosepak Romun 
(10mg once a day for 10 days) 


PROVERA 5mg 
Abbreviated Data Sheet Copy: For prescribing information, see data sheet. Provera 5mg: Medroxyprogesterone aceti 
Presentation: Tablets containing 5mg medroxyprogesterone acetate. Uses: Dysfunctional uterine bleeding and secon 
amenorrhoea. Dosage and Administration: Dysfunctional Uterine Bleeding: 2.5—10mg daily for 5—10 days, given for 2 consect 
cycles. Oestrogen therapy may in some cases be employed in conjunction — see data sheet. Secondary Amenorrhoea: 2.5— 10mg ¢ 
for 5—10 days. Repeat treatment for 3 consecutive cycles. Oestrogen therapy may in some Cases be employed in conjunctio 

data sheet. Contra-indications, Warnings, etc: Not to be used in patients with thromboembolic disorder, breast or genital cance 
above dosage), impaired liver function or active liver disease, — 
undiagnosed breast pathology, pregnancy, or undiagnosed irregular | PRODUCT OF 


vaginal bleeding. Side effects: No significant untoward effects have been | Upjohn V mited 


reported. Package Quantities: Dosepak of 20 tablets; also bottles of 100 


tablets. Product Licence Number: PL 0032/5035. Basic N.H.S. Cost: 20 STEROID Crawley , West Susse 


| 
tablets Dosepak £2.58; 100 tablets bottle £12.87.. guido |. "emm 
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Sixth Basic Urodynamics Course, 
Southmead Hospital, Bristol. 
28th and 29th March 1988. 


The Course Topics include: 


Anatomy and Physiology; Basic Techniques; Urodynamic Equipment; 
Clinical Applications in Urology; Gynaecology and Spinal Injuries. 


Lecturers: Mr. Paul Abrams 
Mr. Roger Feneley 
Prof. John Gosling 
Mr. Stuart Stanton 
Mr. David Thomas 
Mr. Michael Torrens 


Course Fee £95 includes overnight accommodation 28/29th March 1988 


and all meals. 


Further particulars from Mrs. Pat Lewis, Urodynamics Unit, 
Ham Green Hospital, Pill, Bristol. BS20 OHH. Tel. 0275 812661 Ext 3720. 





Springer-Verlag 

Berlin Heidelberg New York 
London Paris Tokyo 

Meihkuberger Plas2 3, D-10089 Berlin $3- 125 Fifth Ave, 
New York NY WHOL USA I8, Lurke Street, Bedford 


MERO 310, England 26, rue dex Carmes, F-75008 Paris 
37-5. Hengo 3-chome, Bunkse-ku. Tokyo 113, Japan 
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T. Chard, London: R. Lilford, Universitv of Leeds 


MRCOG, Part 1 


1987, VI, 122 pages. Soft cover DM 18,50. ISBN 3-540-19501-7 


MRCOG Part Lis a multiple choice question and answer volume dealing 
with the basic sciences in obstetrics and gynaecology. The overall aim of 
the volume is to give candidates for examinations such as the MRCOG 
Part 1 asclose as possible a flavour ofthe examination itself. The material 
presented in the book covers cell biology, embryology and the placenta, 
anatomy, general physiology and biochemistry, endocrinology, pathol- 
ogy, microbiology, pharmacology, statistics, and ultrasound. For those 
who seek information in addition to the answer provided, a reference to 
the appropriate page number in the textbook „Basie Sciences for Ob- 
stetrics and Gynaecology, 2nd edition? by Professors Chard and Lilford 
is also included in the answer. 


Also available: 
Y. Chard, R. Lilford 
Basic Sciences for Obstetrics and Gynaecology 


2nd edition, 1986. 53 figures. XI. 195 pages. 
Soft cover DM 45.— ISBN 3-540-16214-3 
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New Laparoscopes Á f1 


New Operating , 
Laparoscopes 


SURREY c T 
Telephone: 01 - 640 — 3054 
Telex: 8 86 328 
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Dr Patricia Gillan 


This thorough and practical manual will be an 
invaluable quide for use in the practice of sex 
therapy. 

The author, a highly-respected therapist, 
presents a step-by-step guide for all professionals 
involved in counselling. The book conveniently 
divides sexual problems into the difficult and easy 
to treat. Each problem is fully discussed and ways in 
which they can be treated and managed outlined. 
Discussion techniques are explained and illustrated — ' 
by actual case studies with patient therapist dialogues. 
The author has pioneered Group therapy and she 
discusses managing women's groups, men's groups 
and mixed Joe She also makes reference to ethnic, 
social and religious factors which often play a significant 
partin sexual attitudes. 


352 pages paperback 063201938 7 £14.95 a 
} "(d © Blackwell Scientific Publications Osney Mead, Oxford OX2 OEL 
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Statistical Tables 
for the Design of 
Clinical Trials 


Methods in 
Medical Research 





Statistical 
| 
| 


| D. Machin and M.J. Campbell P. Armitage and G. Berry 

This book brings together old and new Written primari ilv for the non- 

tables in a format that will be of everyday mathematician, thus book describes the 

use to clinicians and statisticians. Previously methods most commonly required in 
published tables have been expanded to medical research, This ince has seen a 
encompass a more useful range of likely rewriting of chapters on survivorship tables, 
values, and the use of numerous exampies and sens | arc statistical me Pods in 
will enable clinicians to utilise the tables at epidemiology 

^e ming stages of >i ch 

the planring stages of their studies. 1987. 574 pages, 72 illustrations. £22.00 
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Failed sterilization and the law 


The increase in litigation for failure of steriliz- 
ation continues and recent developments again 
emphasize that the doctor must be extremely 
careful with pre-operative counselling and the 
conduct of the operation. The defence societies 
have dealt with many claims in recent years and 
current damages run up to £40 000 per case. 

The word sterilization suggests, particularly to 
the layman, a permanent state of affairs and it is 
therefore perhaps not surprising that the patient 
sues when the whole purpose of the operation has 
failed. Cases of failure attract wide media 
coverage and most patients are fully aware of the 
possibility of litigation. 

Actions for failed sterilization may allege neg- 
ligence, trespass to the person or breach of con- 
tract. Negligence would be alleged where the 
operation is performed incorrectly even though 
the patient has been told about the risk of failure, 
for instance, where a clip is placed on a round 
hgament. Trespass would be alleged where the 
operation fails to sterilize (even though it has 
been performed correctly) and the patient has 
not been told about the risk of failure although 
the courts prefer an action in negligence alleging 
that the doctor has tailed in his duty to inform the 
patient of the nsk of failure (Argent 1985). 

In 1983 (Emeh v. Kensington, Chelsea & 
Westminster Health Authority) 1t was held that 
pregnancy constitutes an injury where there is a 
lack of warning about the possibility of failure. 
The recent case of Gold v. Haringey Health 
Authority (Brahams 1987a) attempted to go 
further and came to some interesting con- 
clusions. In the Queen's Bench Division, Mr 
Justice Schiemann said that there was a differ- 
ence between therapeutic and non-therapeutic 
sterilizations and held that there was a duty to 
counsel the patient about alternative family plan- 
ning methods, including vasectomy, when the 
operation was being done purely to limit family 
size. However, the judgement was reversed in the 
Court of Appeal. Lloyd LJ held that there could 
be no distinction between therapeutic and non- 


therapeutic treatment and that the Bolam test, 
that is the standard of the ordinary skilled man, 
applied. He concluded that to dissect a doctor’s 
advice into that given in a therapeuticcontext and 
that given 1n a contraceptive context would be to 
go against the whole thrust of the House of Lords’ 
Majority decision in a recent case which con- 
sidered counselling and consent (Brahams 1985). 
As an aside, Lloyd LJ also said that it remained a 
matter of surprise that the law acknowledged an 
entitlement in a mother to claim damages for the 
blessing of a healthy child. 

Bothin Goldand another recent case of Cronin 
v. Islington AHA (Brahams 19875), the plaintiffs 
also failed because at the relevant dates, 1979 and 
1981 respectively, it was held that there was a 
substantial proportion of responsible doctors 
who would not have warned about a risk of 
failure. Times change and most doctors now warn 
of the risk of failure even though, as was revealed 
during the discussion by the Royal College of 
Obstetricians and Gynaecologists 14th Study 
Group (1985) this is by no means universal prac- 
tice. In Autumn 1984, the Joint Co-ordinating 
Committee of the Medical Defence Societies, 
after discussion with the DHSS and at the sugges- 
tion of the Medical Defence Union, devised a 
new consent form, now in wide use, which con- 
tains the sentence ‘I understand that there 1s a 
possibility that I may not become or remain 
sterile’. 

The action in contract failed in Thake v. 
Maurice (1985) (a case of failed vasectomy where 
the legal principles also apply to female steriliz- 
ation) where it was held that a surgeon, although 
not liable 1n contract, was in breach of his con- 
tractual duty by failing to warn of a risk of failure 
and was accordingly liable in negligence. 

It is important to note that if a patient decides 
to keep a pregnancy after a failed sterilization 
then her legal action will not usually fail. The 
legal damage is done and there is no onus on the 
patient to have an abortion. 

It is not usual to discuss the advantages and 
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disadvantages of different operative techniques 
with the patient, and surgeons are likely to have 
their own preferences for laparoscopic clip or 
ring application or diathermy or laparotomy. 
However, if the patient wishes to discuss different 
methods or additional potential complications 
then the surgeon has a duty to use care in answer- 
ing the patient's inquiry where he knows that she 
will rely on the answer in deciding whether or not 
to consent to the proposed treatment. In Blyth v. 
Bloomsbury Health Authority (Brahams 1987c), 
the Court of Appeal held that what a patient 
should be told in answer to a general inquiry must 
depend upon the circumstances, the nature of the 
inquiry, the nature of the information which is 
available, its reliability, relevance and the con- 
dition of the patient. 

Caution must be exercised when the steriliz- 
ation operation 1s performed at the end of a cae- 
sarean section (Barnes 1985). The patieat should 
be told that, for a given method, the failure rate is 
higher when the operation 1s performed in this 
situation. Consent 1s absolutely essential as the 
court is very unlikely to consider an ursolicited 
stenlization necessary for the protection of the 
patient's life or even the preservation of the 
patient's health. Consent during labour, especi- 
ally if the patient is under the effect of drugs, is 
likely to be no consent at all and pre-cperative 
counselling should take place in normal circum- 
stances several times during a pregrancy. It 
would be unwise to assume that the patient who 
consents at the time of booking has not changed 
her mind in the latter part of pregnancy. 

Similar caveats apply to sterilization accom- 
panying abortion operations. Some gynaecolo- 
gists will not do this as they feel that the patient is 
making a decision under duress and there is, of 
course, a higher failure and complication rate 
which should be discussed. It is common practice 
to apply two clips to the thickened tubes of early 
pregnancy. 

What can be done to avoid time-consuming 
litigation? The courts always try to reflect good 
medical practice and therefore by adhering to 
certain standards we are, after all, merely provid- 
ing our patients with the best possible care. We 
must not forget, however, thatthe injured patient 
does have redress if she has suffered through a 
doctor's negligence. The patient must be told, 
and the doctor must be sure she understands, that 
there is a risk of failure. She must be advised to 
report subsequent amenorrhoea or symptoms of 
pregnancy. Some gynaecologists add tkat if the 


operation fails, then an abortion may be possible 
if the conditions of the Abortion Act are fulfilled. 
It would be prudent to warn of the higher risk of 
ectopic pregnancy even though the courts have 
not yet required this. The patient should be 
advised to continue with satisfactory con- 
traception until the operation is performed. 
Some gynaecologists will not perform these oper- 
ations 1n the second half of the cycle where the 
patient is taking inadequate contraceptive 
measures. The occurrence of the so-called luteal 
phase pregnancy can probably be minimized by 
currettage at the time of the sterilization although 
if the intent is to procure an abortion then this 
may constitute a criminal offence unless the 
terms of the Abortion Act are complied with. 
When the patient has been advised of the risk of 
failure, she is asked to sign the specially designed 
consent form, and the case records should state 
that the implications of the operation and the risk 
of failure have been explained. It would be more 
sensible for the form to be signed after con- 
sultation with a senior member of staff whois able 
to counsel wisely and give proper answers to the 
patient’s questions. The patient should not be 
rushed. In a recent case of failed sterilization 
(Jones v. Berkshire Health Authonty) (Brahams 
1986) there was a conflict of evidence as to 
whether a warning of failure had been given on 
three different occasions by three different doc- 
tors and there was heavy criticism of the clinic 
‘conveyor belt’ system allowing each patient only 
6 minutes with the doctor. Consultants must 
teach their junior staff about the importance of 
pre-operative counselling. 

Obviously failure can be munimized by 
improvements in technique. Some may prefer to 
go back to older methods, such as Irving’s tech- 
nique, with their lower failure rate but the patient 
should be warned of the greater morbidity and 
difficulty of future reversal. Others will strive to 
improve newer techniques. We must keep aware 
of new developments in practice. If there is any 
difficulty with laparoscopic visualization it is 
preferable to perform a laparotomy and patients 
with obesity or pelvic adhesions should be 
warned of this in advance. If a clip or ring is 
applied to the round ligament then res ipsa 
loquitur nearly always applies; in the courts, 
there will be no excuse for departure from our 
normal high standards. If the application is uncer- 
tain, the patient should be informed and 
she should be offered a postoperative 
hysterosalpingogram. 


Laparoscopic sterilization should only be per- 
formed by those with thorough training in the 
method and junior staff should be carefully 
supervised by their seniors, preferably with the 
help of a teaching aid. 

With the current trends in litigation, I beheve 
the approach to counselling should be improved 
and the operation be renamed. The word steril- 
ization suggests a permanence that cannot be 
guaranteed. Sterilization 1s the intent of the 
operation and it would be better to describe 
what we actually do, for instance tubal ligation 
and excision or laparoscopic application of clips 
to the fallopian tubes. Very few women sue for 
failure of the intrauterine device or the con- 
traceptive pill because they realize that these 
methods are not foolproof. We have a duty to 
educate the public that these operations are 
merely more lasting methods of contraception 
which are difficult to reverse. 


Vincent Argent 

Consultant Obstetrician and Gynaecologist 
District General Hospital 

Kings Drive 

Eastbourne, East Sussex BN21 2UD 
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Comparison of pregnancy-specific B,-glycoprotein (SP,) 
and ultrasound in predicting the date of delivery 


A. NAIEM, N. A. BERSINGER, P.J. KELLER, H. SCHNEIDER 


Summary. The accuracy of ultrasound measurements (crown-rump 
length and gestational sac diameter) and the serum concentration of 
pregnancy-specific B,-glycoprotein (SP,) in the prediction of the date of 
birth was analysed in a study population of 94 patients. When measured 
before 8 weeks after the last menstrual period (LMP) the serum con- 
centration of SP, was found to be a good predictor of the expected date 
of delivery and a good alternative to ultrasound, but it was of limited use 
when determined at a later gestation. 


The accurate assessment of gestational age 1s the 
basis for optimal antenatal care and of great 
clinical importance. The reliability of menstrual 
dates and clinical variables is limited and may be 
misleading (Robinson 1973). The t-aditional 
method relies on the menstrual dates as stated by 
the patient, with confirmation by abdominal or 
vaginal examination. Confirmation by more pre- 
cise measurements is desirable especially when 
the date of the last menstrual period (LMP) is 
uncertain or when the menstrual cycle was irreg- 
ular. Another way of determining tae gesta- 
tional age is an early ultrasound examination. 
Crown-rump length (CRL) measured »efore 12 
weeks gestation 1s one of the most precise 
sonographic methods to determine gestational 
age (Robinson & Fleming 1975; Drumm et al. 
1976). 

Recently it has been claimed that determin- 
ation of pregnancy-specific B,-glycoprotein 
(SP,), a member of the new generation of pla- 
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cental proteins (Bohn 1972), was at least as 
accurate as the LMP or ultrasound (Ahmed & 
Klopper 1985). The purpose of the present study 
was to reassess the value of SP, determinations 
compared with the performance of ultra- 
sonographic methods, in predicting the date of 
delivery. 


Patients and methods 


The study population consisted of women 
attending the antenatal clinic of the University 
Hospital of Zurich. Singleton pregnancies at 
between 5 and 16 weeks from LMP were 
selected and closely supervised for absence of 
any pathology in pregnancy, labour, or parturi- 
tion. The study criteria of uneventful pregnancy, 
spontaneous labour later than 37 weeks from 
LMP, and birth of a normal baby were fulfilled in 
94 patients who remained for the final analysis. 
In seven patients ovulation had been induced 
with clomiphene and embryo transfer was per- 
formed in one. 

Ultrasound measurements of gestational sac 
diameter (GS) or CRL used a Toshiba 
Sonolayer-L SAL-35A apparatus at a frequency 
of 3-5 MHz. A blood specimen was taken and 
the serum stored at —25?C before SP, assay. 
These determinations were performed in batch 
using the radioimmunoassay provided by 
Behringwerke (Riagnost-SP,). When the stan- 
dard assay protocol was followed, the range of 
this method was 5:5—400 ng/ml. Sera showing 





LMP (n = 94) 


GS (n = 79) 
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CRL (n = 77) SP, (n = 94) 


Fig. 1. The difference (in days) between the date of birth (DOB) as calculated from 
LMP, GS, CRL and SP, minus the true DOB, in the interval up to 16 weeks. 


values above 400 ng/ml were diluted with male 
serum or albumin buffer and assayed again using 
the same method. Sera with values below 5-5 
ng/ml were retested with the more sensitive 
enzyme immunoassay first described by Grenner 
(1978) and marketed by the same company 
(Enzygnost-SP,). This sandwich-type immu- 
nometric assay had a sensitivity of 0-5 ng/ml. 
Internal quality control samples at various con- 
centrations of SP, yielded identical results with 
both immunoassays involved. 

The prediction of the date of birth (DOB) was 
obtained (i) from the menstrual dates, DOB = 
LMP + 280 days; (ii) from the GS measurement 
using the formula GS diameter (in cm) = 0-537 
X weeks — 1-401 (Reinold 1976); (iii) from the 
CRL measurement with the  uncorrected 
formula described by Robinson & Fleming 
(1975), gestation = 8-052 x JCRL + 23-73 
(CRL expressed in mm); and (iv) from the SP, 
concentration as described by Ahmed & Klop- 
per (1985) using the following equations: gesta- 
tion (days from LMP) = 39-71 + 0-0026 x SP, 
(expressed in ng/ml) when the SP, value was 
above 75 ng/ml (in the original paper pg/ml was 
incorrectly used for ng/ml). For the lower read- 
ings the other equation was used: gestation — 
28-82 + 0-089 X SP.. 

For ultrasound measurements and SP, (ii-iv) 
the expected date of birth was calculated from 
the gestational age (as obtained by the above 
quoted formulas) using a computer program. 
The dates were later compared with the true 


DOB and the difference (in days) was 
established. 


Results 


For each variable (LMP, GS, CRL and SP,) and 
each patient the difference between the calcu- 
lated date of birth and the true date of birth (in 
days) was determined. These data are shown in 
Fig. 1. It can be seen that the ultrasound 
measurement of CRL was consistent with a 
slight underestimation, while dating based on 
LMP seemed to be positively skewed. SP, results 
were spread out over a wide range and rendered 
this test less accurate for predicting the DOB. 
The extremes of deviation were —66 and +224 
days. Table 1A illustrates this observation 
further with percentages shown for weekly inter- 
vals. Only 72-396 of all DOB predictions 
obtained from SP, were found to fall within t 2 
weeks of the actual DOB, while these values 
were 96-2% for GS, 97-496 for CRL, and 94-696 
for LMP. 

When the analysis was restricted to the 
measurements obtained up to and including 
week 8 of pregnancy (DOB minus 224 days), the 
DOB prediction by SP, was as good as by CRL 
(100% within + 2 weeks, Table 1B, Fig. 2). 

Table 2 gives the means and standard devia- 
tions of the above differences obtained with the 
four predictors calculated for the two gestational 
age groups (<8 weeks and <16 weeks). The 
means are tabulated to illustrate the skewness, 
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Table 1. Per cent distribution of date of birth (DOB) 
predictions as calculated from LMP, GS, CRL and SP, 
with respect to the true DOB, measured in pregnan- 
cies (A) up to 16 weeks and (B) up to 8 weeks gestation 


Per cent DOB predictions by d-fference 
from true DOB (days) 


Underestimate Within Overestimate 





Predictor >14 14 Ey 14 >14 


(A) <16 weeks gestation 


LMP 1:1 0 8631 85 4-3 
GS 1-3 12:7 69-6 13-9 2-5 
CRL 2°6 15-6 79:2 2-6 0 
SP, 9-6 43 61:6 64 18-1 
(B) <8 weeks gestation 

LMP 2-0 0 882 59 3-9 
GS 2:2 15-2 674 10-9 4.3 
CRL 0 83 86:4 5-6 0 
SP, 0 39 90:2 59 0 





LMP, Last menstrual period; GS, gestatonal sac 
diameter; CRL, crown-rump length, SP;, pregnancy- 
specific B,-glycoprotein. 


and the SD values are themselves an indicator 
for the accuracy of DOB prediction. Predictions 
from LMP and ultrasound are not greatly 
affected by the gestational age at the time of 
measuring: the SD values are not improved in 
the analysis restricted to data obtained before 8 
weeks. SP, was a very good predictor in this 
restricted group of patients; the mean was closer 
to zero and the SD was smaller than the findings 


LMP (n = 51) 


GS ( n = 46) 


for LMP, GS or CRL. However, above 8 weeks 
gestation, SP, lost all its potency as a DOB pre- 
dictor, with a strong positive skewness and a 
huge SD due to extreme values. 


Discussion 


The gestational age 1s normally established by 
the date of the LMP and clinical examination 
(size of the uterus). More recently, ultrasound 
measurements as well as hormone determin- 
ations have been added. By examining selected 
patients whose gestational ages are known pre- 
cisely, the correlations between the ultra- 
sonically measured growth of CRL or 
gestational sac or between the rise in serum con- 
centration of various hormones on the one hand, 
and gestational age on the other were 
determined. 

With all methods that are used to estimate 
fetal age the biological variation increases with 
advancing gestational age. Therefore the 
measurements made close to fertilization should 
be most reliable (Drumm et al. 1976). Currently 
a variety of tests are undertaken in early preg- 
nancy, using ultrasound (GS, CRL) or hormone 
assays. Lagrew et al. (1983) used human 
chorionic gonadotrophin (hCG); Whittaker et 
al. (1983) measured human placental lactogen 
(hPL), and Ahmed & Klopper (1985) deter- 
mined SP,. 

Although the exact knowledge of the gesta- 
tional age is of great value to the clinician one 





CRL ( n = 36) SP, (n = 51) 


Fig. 2. The difference (in days! between the date of birth (DOB) as calculated from 
LMP, GS, CRL and SP, minus the true DOB, in the interval up to 8 weeks. 


Table 2. Mean and SD of the differences between date 
of birth (DOB) as calculated from LMP, GS, CRL and 
SP, estimations at <8 weeks and <16 weeks gestation 
and the actual DOB 


Difference from true DOB (days) 


Up to 8 weeks Up to 16 weeks 


Source of 

calculated DOB Mean SD Mean SD 
LMP 2°39 5.34 2-05 7-40 
GS —0-43 7-07 -036 6-88 
CRL — 0-60 4.17 —2-93 5:17 
SP, 0-21 4-09 8-04 34-56 


LMP, Last menstrual period; GS, gestational sac 
diameter; CRL, crown-rump length; SP,, pregnancy- 
specific B;-glycoprotein. 


must keep in mind that the length of pregnancy 
and growth and development of the fetus under 
normal conditions is subject to considerable bio- 
logical variation. It was therefore interesting to 
examine in a normal clinic population how 
accurately the date of delivery could be pre- 
dicted by LMP, ultrasound, or SP, measure- 
ments in early pregnancy. In a first part the total 
group was analysed and in a second part those 
patients who had registered before 8 weeks were 
separately assessed. With LMP and ultrasound a 
high degree of accuracy was achieved for the 
whole group of patients while the prediction 
with SP, was less accurate. Close to 2096 of 
normal deliveries occurred more than 14 days 
after and almost 10% more than 14 days before 
the predicted date. The clinical implication of 
such poor prediction could be either unneces- 
sary induction of labour or unnecessary preven- 
tion of preterm labour. LMP and both 
ultrasound measures were clearly superior. It is 
interesting that LMP tended to overestimate the 
expected date of delivery with a predominantly 
positive difference between the calculated date 
and the actual date of delivery. CRL on the other 
hand tended to underestimate the actual date of 
delivery. We have no good explanation for this 
finding. 

When the analysis was restricted to the data 
from pregnancies obtained before 8 weeks, SP, 
was at least as accurate in predicting the DOB as 
the other measures. All deliveries took place 
within + 7 days of the calculated DOB, and 
there was no evident over- or underestimation. 
Our findings with SP, in this subgroup are in 
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good agreement with the results published by 
Ahmed & Klopper (1985), whereas in pregnan- 
cies up to 16 weeks, SP, determinations were less 
accurate in predicting the DOB than was 
reported by Ahmed & Klopper (1985). 

In conclusion, we consider that in pregnancies 
less than 8 weeks from the LMP, the DOB can be 
predicted by SP, measurements as a good alter- 
native to ultrasound and may even be preferable 
since physical exposure of the embryo to ultra- 
sound is prevented during a most sensitive stage 
of development. However, in all pregnancies 
with SP, values of >300 ng/ml, an ultrasound 
examination is required to obtain accurate dat- 
ing and to detect multiple gestations. 
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Magnesium supplementation in pregnancy. 


A double-blind study 


LUDWIG SPATLING, GABRIELE SPATLING 


Summary. The effect of magnesium supplementation in pregnancy was 
studied in 568 women who were treated with 15 mmol magnesium- 
aspartate-hydrochloride per day or aspartic acid as placebo given orally 
during pregnancy from x16 weeks. Allocation to the two groups was 
performed according to the women's birthdates. Magnesium sup- 
plementation during pregnancy was associated with significantly fewer 
maternal hospitalizations, a reduction in preterm delivery, and less 
frequent referral of the newborn to the neonatal intensive care unit. The 
results suggest that magnesium supplementation during pregnancy has a 
significant influence on fetal and maternal morbidity both before and 


after delivery. 


In recent years, although intensive care has 
resulted in an important increase in neonatal 
survival rates, preterm delivery remains respon- 
sible for most neonatal morbidity. Even though 
magnesium has had its place in obstetrics for the 
management of eclampsia since the beginning of 
the century, a connection with preterm labour 
was only recognized in the 1960s (Dumont 
1965). Wider interest in the role of magnesium in 
Obstetrics was reactivated by our observations 
that supplemental magnesium medication 
allowed a considerable reduction in the dose of 
beta adrenergic agents used for tocolysis of pre- 
term labour (Spatling 1981). Based on these 
findings, Conradt et al. (1984) showed in a retro- 
spective study that the frequency of fetal growth 
retardation and pre-eclampsia was reduced in 
association with magnesium supplementation. 
In the light of these findings, we conducted a 
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double-blind study to clarify whether magne- 
sium supplementation has an influence on these 
variables. The following null hypotheses were 
stated: magnesium supplementation has no 
effect on: (1) pre-eclampsia; (it) preterm labour 
(and consequently gestational age at delivery) 
and (iii) fetal growth. 


Subjects and methods 


Between March 1983 and March 1985 all 
patients who attended the outpatient clinic at the 
department of obstetrics, University of Zürich, 
were asked to participate in the study. All 
normal- and high-risk patients were included. A 
total of 568 women gave their general agreement 
and they were included in the trial as early as 
possible in pregnancy, but not later than 16 
weeks gestation which was estimated from the 
first day of the last menstrual period. This 
sample size was determined by the limitation of 
the recruitment period which, for practical rea- 
sons, could not exceed 2 years. 

The method of allocation was based on the 
subjects’ date of birth. Women with an even 
birthdate were given 15 mmol of magnesium- 
aspartate-hydrochloride; women with an odd 
birthdate were given a placebo containing 
13-5 mmol of aspartic acid per day. These doses 
were divided into six tablets to be taken daily. At 


each visit patients were questioned on regular 
intake, number of tablets and side-effects of 
medication. 

Classification of diagnoses and therapies used 
the coding system of the Munich Perinatal Study 
(Selbmann et al. 1980). 


Statistical analysis 


The Wilcoxon and Mann-Whitney U-tests were 
used to compare the central trends. Categorical 
variables were analysed by the y? test. The 
results were considered significant at the 5% 
level. Assessment always used two-tailed tests. 
Values are given as medians and the 5th and 95th 
centiles. For various reasons, such as refusal to 
take further tablets, delivery in other hospitals 
or abortion, some data were not available for 
analysis. Reference values for the 10th centile of 
birthweight were taken from Largo et al. (1980). 


Results 


Of the 568 women entered into the study, 278 
were treated with magnesium and 290 received 
the placebo. Age, parity and gravidity were 
similar 1n the two groups. There was no differ- 
ence with regard to the birthweight of children 
born before the start of this study or the duration 
of previous pregnancies (Table 1). Based on the 
clinical history of the patients, the risk of abnor- 
mal pregnancy was comparable in the two 
groups. 

The daily rate of tablet consumption was 
comparable in the two groups. However, the 
total number of tablets ingested was much 
higher in the group receiving magnesium, 
because of the longer length of gestation in that 
group (Table 2). 

The frequency of complaints attributed to the 
tablets was low and comparable in the two 
groups. In the magnesium group one woman 
complained of diarrhoea, four of nausea, six of 
vomiting and six of heartburn; in the placebo 
group two complained of diarrhoea, one of nau- 
sea, 10 of vomiting, six of heartburn and one of 
fullness. 

Five women in the magnesium group and 
three women in the control group had a 
miscarriage. 

Median maternal weight increase was 11 kg in 
both groups and there were no statistically sig- 
nificant differences in maximum systolic and 
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diastolic blood pressures or in oedema between 
the two groups (Table 2). 

In the magnesium group 44 women were hos- 
pitalized for 533 days. In the placebo group 65 
women spent 887 days in hospital. Of the indica- 
tions for admission to hospital, haemorrhage 
during pregnancy, incompetent cervix and pre- 
term labour were more frequent in the placebo 
group, the difference was statistically significant. 
The average duration of each admission to hos- 
pital was similar in the two groups and so were 
the number of miscarriages (Table 3). 

The median gestation was significantly longer 
in the women treated with magnesium, although 
the difference between the medians was not 
more than 1 day. This difference was particularly 
notable when the preterm deliveries (« 37 
weeks) are compared (Table 4). There were no 
differences between the groups in the duration 
of the first stage of labour. Although the second 
stage of labour was longer and operative 
delivery more frequent in the magnesium- 
treated group than in the placebo group, these 
differences were not statistically significant 
(Table 4). 

Differences between the two groups in respect 
of placental weight, infant weight and length, 
frequency of low Apgar scores (x7) and low 
birthweight are shown in Table 5. These differ- 
ences reflect the decreased frequency of preterm 
delivery associated with magnesium supplemen- 
tation but they do not reach statistical signifi- 
cance. There were no differences between the 
groups in infant head circumference or 1n neo- 
natal acid base values. Significantly fewer infants 
in the group receiving magnesium were admitted 
to the neonatal intensive care unit. The biggest 
differences were found in the admission rates for 
preterm birth and asphyxia (Table 5). 

There was one perinatal death in the magne- 
sium group. The mother was a 40-year-old dia- 
betic in her first pregnancy. She was hospitalized 
twice, in early pregnancy because of haemor- 
rhage and hyperemesis gravidarum and again in 
later pregnancy because of the diabetes and pre- 
term labour. A growth-retarded fetus was born 
at 33 weeks gestation by forceps after severe 
fetal bradycardia and died immediately after 
delivery because it proved impossible to oxyge- 
nate the infant sufficiently. 

In the subsidiary analysis we excluded all 
those women who did not fulfil the protocol of 
medication as prescribed. After these exclu- 
sions, 217 women remained in the magnesium 
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Table 1. Characteristics of the two groups o? women recruited to the study 





Magnesium group Placebo group 
(n=278) (n=290) 
Centile Centile 
Variable 5th 50th 95th 5th 50th 95th 
Age (years) 20-3 28:2 37-9 19-5 28-0 34-6 
Parity 1 2 3 1 2 3 
Gravidity* 1 2 5 I 2 3 
Birthweight of 1st child (g) 2500 3250 3915 2200 3280 4020 
Duration of 1st pregnancy (weeks) 37 40 42 36 40 42 
* The present pregnancy is included There were no significant differences between the two groups 
Table 2. Clinical details of women treated with magnesium or placebo during pregnancy 
Magnesium group Placebo group 
Centile Centile 

Variable Sth 50th 95th 5th 50th 95th Significance 
Number of tablets/day 3 6 6 3 6 6 NS 
Duration of medication (days) 53 182 217 32 168 224 «0-01 
Total number of tablets 266 1050 1302 189 966 1344 «0-01 
Weight gain (kg) 5 11 18 4 11 19 NS 
Maximum blood pressure (mmHg) 

Systolic 107 125 135 108 124 136 NS 

Diastolic 61 73 85 61 73 87 NS 
No. with oedema (subjective) 

+ 59 79 NS 

++ 15 15 NS 

TTE 3 1 NS 

Total (n) 77 95 NS 





NS, Not significant. 


Table 3. Indications for hospitalization during pregnancy in women treated with magnesium or placebo 





Variable Magnesium group Placebo group Significance 
Number of admissions to hospital (n) 48 80 — 
Number of women hospitalized (n) 44 65 «0-05 
Time spent in hospital (days) 
Total length 533 887 — 
Median length/patient 7-5 7-0 NS 
Indications coded (n) 
Haemorrhage 4 17 «0-01 
Threatened miscarriage 3 2 NS 
Incompetent cervix 8 17 «0-05 
Preterm labour 12 R 26 <0-05 
Premature membrane rupture i 1 NS 
Urinary tract infection 4 2 NS 
Diabetes 1 0 NS 
Pre-eclampsia 2 2 NS 
Twin pregnancy 1 2 NS 
Fetal growth retardation 0 3 NS 
Not encoded 12 8 — 
Miscarriage 5 3 NS 





NS, Not significant. 
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Table 4. Mode of delivery in the study groups 





Magnesium group Placebo group 
Centile Centile 
Variable Sth 50th 95th Sth 50th 95th Significance 
Gestational age at delivery 
(weeks/days) 37/3 40/0 41/6 35/1 39/6 41/6 <0-05 

Delivery before 37 weeks (m) 7 14 NS 
Length of Ist stage (h) 2 6 13 2 6 15 NS 
Length of 2nd stage (min) 5 19 100 5 18 90 NS 
Operative delivery (n) 70 55 NS 


NS, Not significant. 


Table 5. Fetal outcome in women treated with magnesium or placebo during pregnancy 


Magnesium group Placebo group 
Centile Centile 
Variable 5th 30th 95th Sth 50th 95th 
Placental weight (g) 400 580 800 390 570 800 
Birthweight (g) 2530 3325 4270 2280 3300 4120 
No. < 2500g 12 19 
No < 1500g 3 6 
No. < 10th centile 30 33 
Infant length (cm) 46 50 53 45 49 53 
Head circumference (cm) 32 34 37 32 34 37 
Umbilical blood pH 
Artery 7:17 7-28 7-37 7:17 7-28 7-36 
Vein 7°23 7:33 7:44 7-24 7:35 7-44 
No. with Apgar score «7 
at Í min 42 47 
at 5 min 3 8 
at 10 min ] 3 
Admitted to intensive care (n) 20 36* 
Indications coded (n) 
Preterm birth 4 8 
Growth retardation 5 6 
Prolonged asphyxia 2 5 
Observation 3 3 
Respiratory insufficiency 2 2 
Rh-incompatibility 0 2 
Jaundice 2 4 
Malformation 
face 0 l 
abdomen 0 1 
multiple 1 1 
Metabolic disease 0 1 
Fits after delivery l 0 
Not encoded 0 2 
Perinatal death 1 0 





* Significantly different between the two groups P<0:01. 
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Table 6. Comparison between magnesium and placebo groups after exclusion of patients who did not take their 


tablets regularly* 





Magnesium group (1=217) 


Centile 

Variable* 5th 50th 
Birthweight (g) 2610 3340 

No. «2500g 6 

No. «1500g 0 
Infant length (cm) 46 50 
Head circumference (cm) 33 35 
No. with 10-min Apgar 

score <7 0 
No. of women hospitalized 26 
No. with oedema grade + 42 


95th 


4285 


53 


Placebo group (n—220) 


Centile 

5th 50th 95th Significance 
2245 3300 4110 «0-05 
18 «0-05 
6 «0-05 
44-5 49 53 «0-05 
31 34 36-5 «0-05 
5 «0-05 
48 «0-01 
63 «0-05 


* Only the variables with better significance than in the main analysis are listed. 


group and 220 in the placebo group. Some of the 
differences that only reflected a trend in the 
main study became statistically significant and 
some of the differences that were already signifi- 
cantin the main study were confirmed at a higher 
level of significance (Table 6). 


Discussion 


We found no evidence of a protective efect of 
magnesium supplementation on the frequency 
of pre-eclampsia and to be able to address this 
question the study groups would have had to 
have been considerably bigger. Similarly, the 
Observation that a very early start of magensium 
supplementation is associated with a decreased 
rate of early miscarriage (Kiss et al. 1981) could 
not be assessed because insufficient numbers of 
women joined the study early enough and there 
were no statistically significant differences in the 
frequency of miscarriage between the groups 

In spite of a relatively small difference of only 
1 day between the median lengths of gestation, 
this difference is significant at the 5% level. This 
is due to fewer preterm deliveries in the magne- 
sium group, an observation which confirms our 
second hypothesis. Although this difference was 
reflected in a reduction in the frequency of low 
birthweight, there was no evidence that magne- 
sium supplementation had any effect on fetal 
growth as such. 

Nevertheless magnesium supplementation 
was associated with a significant reduction in 
maternal and fetal morbidity both before and 
after delivery. It seems reasonable to suppose 
that the specific magnesium depletion in preg- 


nant women may be compensated by magne- 
sium replacement. More than 300 enzymatic 
reactions depend on magnesium (Günther 
1981). The results of this study suggest that mag- 
nesium supplementation during pregnancy may 
have important benefits. 
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The effect of the antiprogestin RU 486 on uterine 
contractility and sensitivity to prostaglandin and 


oxytocin 


M. L. SWAHN, M. BYGDEMAN 


Summary. The effect of RU 486, a steroid acting as an antiprogestin at 
the receptor level, on uterine contractility and sensitivity to the prosta- 
glandin analogue, 16-phenoxy-PGE, methyl sulfonylamide (16-phe- 
noxy-PGE,) and to oxytocin was studied in 29 women in early 
pregnancy. Seven untreated women at the same stage of pregnancy 
served as controls. In the untreated women no spontaneous uterine 
contractility was recorded and the response to 0-25 mg 16-phenoxy- 
PGE, was characterized by an increase in uterine tonus with superim- 
posed irregular contractions of low amplitude. Treatment with 25 mg 
RU 486 twice daily resulted in the appearance of regular uterine con- 
tractions at 24 h in two out of five patients and in all patients at 36, 48 
and 72 h after the start of RU 486 treatment. The withdrawal of pro- 
gesterone influence changed the inactive early pregnant uterus into an 
active organ. Administration of 16-phenoxy-PGE, caused an obvious 
stimulation of both frequency and amplitude of the contractions. In 
addition, the significantly increased sensitivity to the prostaglandin 
analogue, but not to oxytocin, was already apparent 24 h after the start 
of RU 486 treatment. We have previously shown that the addition of 
one intramuscular injection of 16-phenoxy-PGE, on the fourth day of 
treatment with RU 486 (25 mg twice daily) significantly increased the 
abortifacient effect of the antiprogestin during early pregnancy. The 
present study suggests that a shorter treatment may be possible. 


The contractility of the non-pregnant and preg- 
nant human uterus is regulated by hormones and 
changes in the contractility pattern during the 
menstrual cycle are related to the plasma levels 
of the ovarian steroids, oestrogen and pro- 
gesterone (Hein et al. 1973; Moawad & Bengts- 
son 1967). During early human pregnancy, 
uterine activity is decreased and the response to 
oxytocin is suppressed due to a blocking effect of 
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luteal progesterone (Csapo 1970; Csapo et al. 
1973a). Csapo et al. (1972, 1973a, b) showed that 
lute-ectomy before the luteo-placental shift and 
the subsequent decrease 1n plasma progesterone 
resulted in increased contractility of the uterus 
and subsequent spontaneous abortion. Csapo 
(1974) proposed that the degree of uterine 
activity during pregnancy 1s regulated by the 
balance between the intrinsic suppressor, pro- 
gesterone, and the stimulant, prostaglandin F,, 
(PGF). 

RU 486 (Roussel-Uclaf, Paris) ıs a steroid 
with a high, reversible binding affinity to the 
progesterone and glucocorticoid receptor. The 
substance thus acts as a local antiprogestin in the 


Antiprogestin RU 486 and uterine contractility = 127 


decidua, endometrium, and myometrium 
(Baulieu 1985). We have previously presented 
preliminary evidence that local withdrawal of 
progesterone by administration of RU 486 to 
women in early pregnancy resulted in an 
increased, spontaneous uterine activity and 
enhanced sensitivity to the prostaglandin ana- 
logue, 16-phenoxy-PGE, (Schering AG, West 
Berlin). Sequential therapy with RU 486 and 
this prostaglandin analogue was also more effec- 
tive in terminating early pregnancy than treat- 
ment with RU 486 alone (Bygdeman & Swahn 
1985; Swahn et al. 1985). 

The aim of this study was to assess the dura- 
tion of RU 486 treatment needed to induce an 
increase in uterine contractility and sensitivity to 
prostaglandin and oxytocin. 


Subjects and methods 


The study was approved by the Swedish Drug 
Regulatory Authorities and the ethics com- 
mittee of the Karolinska hospital. 

A total of 36 women in early pregnancy, 
admitted to the hospital for termination, was 
recruited to the study after their informed con- 
sent had been obtained. All women had a 
normal pregnancy as judged from gynaecologi- 
cal examination and plasma B-hCG assay; none 
had used an intrauterine contraceptive device or 
steroidal contraceptive during the cycle of 
conception. 

The women were divided into a control and a 
treatment group. The control group consisted of 
seven untreated women in whom uterine con- 
tractility was recorded for 3-4 h. After an initial 
period of at least 30 min to record the spon- 
taneous activity of the uterus, graded intra- 
muscular doses (from 0-05 to 0-25 mg) of 
l6-phenoxy-tetranor-PGE, methyl sulfonyl- 
amide (16-phenoxy-PGE,) were given to five 
patients. The remaining two patients received 
intravenous bolus injections of oxytocin in 
increasing doses of 1, 2, 4 and 8i.u. The usual 
interval between the injections of 16-phenoxy- 
PGE, and oxytocin was 30 min. After the end of 
the recording session the pregnancy was termi- 
nated by vacuum aspiration. 

The treatment group consisted of 29 women 
who received 25 mg RU 486 twice daily for 4 
days. Intrauterine pressure recording in these 
women was scheduled to start 24, 36, 48 or 72h 
after the intake of the first RU 486 tablet, but 
recordings were cancelled if there were clinical 


signs of imminent abortion. Thus, four women 
scheduled for recording at 72h could not be 
studied since they started to bleed during the 
night preceding the recording. In addition, two 
subjects in this treatment group were excluded 
retrospectively as they aborted during the 
recording. Another two women were excluded 
retrospectively, one in the 36-h and one in the 
48-h group, as the transducer was expelled. 
Since the exclusion rate was much higher at 72 h 
than at 24, 36 and 48 h, the remaining patients in 
the 72-h group are not strictly comparable to the 
patients in the other treatment groups. The 
results of the recordings from the patients after 
72h pretreatment with RU 486 were therefore 
not included in the anaylsis of the data. Of the 
remaining 21 women, 19 received 16-phenoxy- 
PGE, in the same way as the women ın the 
control group but the two highest doses (0-20 
and 0-25 mg) were omitted if the lower doses 
(0-05, 0-10 and 0-15 mg) resulted in strong uter- 
ine contractions. Two women recorded at 72h 
after the start of RU 486 treatment received 
intravenous bolus injections of oxytocin with the 
same regimen as used in the control group. 

Uterine contractility was recorded using a 
Grass Polygraph connected to a pressure trans- 
ducer (Millar Microtip PC-771) which was inser- 
ted extra-amniotically through the cervical canal 
into the upper part of the uterus with its tip 
1-2 cm from the fundus. The transducer was 
secured in position by a vaginal tampon and the 
women were kept supine during the recording. 
The degree of uterine contractility was quan- 
tified by planumetric measurement of the total 
pressure area (TPA) per 10-min period (mmHg/ 
10 min) and by calculating Montevideo units 
(MU). The values given in Fig. 2 and the text 
under Results refer to the mean uterine activity 
during the previous 10-min penod. The differ- 
ences in spontaneous uterine contractility and 
the effect of the PGE, analogue between control 
and treatment groups were evaluated statis- 
tically by using the two-tailed Wilcoxon two- 
sample rank test (the Mann-Whitney test). 
Differences with a value of P<0-05 were 
regarded as significant. 


Results 


Mean age, duration of pregnancy at the time of 
recording, number of pregnancies, and parity 
did not differ between the women in the control 
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group and those in the treatment group receiving 
16-phenoxy-PGE, (Table 1). 

In control women, little or no spontaneous 
uterine activity was observed. Mean TPA was 
5-8 (SEM 1:3) mmHg/10 min and the baseline 
uterine activity (UA) was 5-5 (SEM 3-9) MU. 
After administration of 16-phenoxy-PGE, there 
was an increase in uterine tonus on which irregu- 
lar contractions of low amplitude were superim- 
posed. The response was dose related. Mean 
TPA was 24 (SEM 7-4) mmHg/10 min and mean 
UA 49 (SEM 23-8) MU at 30 min after admin- 
istration of 0-05 mg of the E-analogue. The 
corresponding values at 30 min after 0-25 mg 
were 50 (SEM 14-5) mmHg/10 min and 258 
(SEM 109) MU, respectively (Figs 1 & 2, Table 
2). None of these women experienced pain asso- 
ciated with the increase of uterine activity. 

In the group treated with RU 486, 24 h after 
the start of treatment, the uterus was still inac- 
tive in three women while in the other Iwo spon- 
taneous uterine contractility was present (Fig. 
3). The mean uterine activity immediately 
before the first injection of 16-phenoxy-PGE; 
was 50 (SEM 33:6) MU and the TPA 6 (SEM 
1-4) mmHg/10 min (Table 2). In all women the 
response to 16-phenoxy-PGE, was qualitatively 
and quantitatively different from that found in 
the control group. With the lowest 0-05 mg dose 
of the analogue an increase in uterine tonus was 
observed with more co-ordinated contractions 
superimposed. TPA and UA at 30 min after the 
lowest dose of prostaglandin were 46 (SEM 8-4) 
mmHg/10 min and 300 (SEM 152) MU, respec- 
tively. The contractility increased further with 
higher doses. With 0-15 mg 16-phenoxy-PGE, 
the corresponding values were 65 (SEM 7-1) 
mmHg/10 min and 529 (SEM 127) MU. The 


increase in uterine response in comparison to the 
control group was statistically significant 30 min 
after the 0-05 mg dose of 16-phenoxy-PGE, 
when measured in MU, while for TPA a signifi- 
cant difference was reached 20 min after the 
0-1 mg dose (Fig. 2). 

After 36 and 48 h of treatment with RU 486 all 
patients had developed spontaneous uterine 
contractions which were significantly different 
from the control group. TPA was 16:2 (SEM 
5-2) and 11:8 (SEM 4-0) mmHg/10 min and UA 
222 (SEM 93) and 175 (SEM 60) MU at 36 and 
48 h after the start of treatment with RU 486, 
respectively (Fig. 2, Table 2). For 72 h the corre- 
sponding values were 10 mmHg/10 min and 172 
MU. Uterine sensitivity to the PGE, analogue 
had also changed. 

After intramuscular injections of 16-phenoxy- 
PGE, an increase in uterine tonus and obvious 
stimulation of the frequency and amplitude of 
the contractions were observed (Fig. 4). The 
uterine response to 16-phenoxy-PGE, was sig- 
nificantly more pronounced after treatment with 
RU 486 than in the untreated women (Fig. 2, 
Table 2). In some treated women moderate to 
strong lower abdominal pain was induced by as 
little as 0-15 mg 16-phenoxy-PGE, In these sub- 
jects the higher doses of the analogue were omit- 
ted. It is our impression that the pain reaction 
was more common in women recorded at 48h 
than in those recorded at 72h There was, how- 
ever, no difference in degree of spontaneous 
contractility or in uterine sensitivity to 16-phe- 
noxy-PGE, between the subjects recorded at 36 
and 48 h. The data obtained after 72 h pretreat- 
ment with RU 486 were similar to those at 36 and 
48 h. 

Intravenous injections of oxytocin in the two 


Table 1. Characteristics of the women in the control group and RU 486-treated group who received 16-phenoxy- 


PGE, 
No. of Mean age 
patients (years) 
Control group 5 312 
Treatment group 
Hours between start 
of RU 486 treatment 
and recording: 
24 5 31-6 
36 5 34-4 
48 5 34-2 
72 4 34:2 


Mean duration of Mean no 
pregnancy of previous 
(days) pregnancies Mean panty 
48-6 2-6 08 
44 6 2:8 1:2 
47-6 215 0-8 
48-2 3-0 1-0 


50-2 3-2 pz 
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Fig. 1. Spontaneous uterine contractility and response to repeated 
intramuscular injections of 16-phenoxy-PGE, in untreated women in 
early pregnancy The interval between the two 0-15 mg doses was 


duplicated at the cutting of the tracing 


women in early pregnancy not treated with RU 
486 resulted tn a rapid but short-lasting increase 
in uterine tonus. With 4 and 8 i.u. oxytocin a 
slight increase 1n amplitude and frequency of 
contractions could be observed (Fig. 5). In the 
two women recorded at 72h after the start of 
treatment with RU 486, spontaneous uterine 
contractions were observed but the uterine 
response to intravenous injections of oxytocin 
was the same as that seen in the untreated 
women. Control injections of 16-phenoxy-PGE, 
given towards the end of the recording session 
confirmed the increased uterine sensitivity to 
prostaglandin. 


Discussion 

The present study included 36 normal women 
admitted to hospital for termination of early 
normal pregnancy. The aim of the study was to 
assess the effect of RU 486 on spontaneous uter- 
ine contractility and on sensitivity of the myo- 
metrium to 16-phenoxy-PGE, and to oxytocin. 
In spite of precautions taken to avoid displace- 
ment of the transducer, it was expelled in two 
women. 

To measure uterine contractility reliably, 
abortion must not be imminent at the time of the 
recording. This requirement caused problems 
for the recordings scheduled at 72h after the 
start of RU 486 treatment as four women had 


vaginal bleeding that was considered to be too 
heavy and the recording was cancelled. These 
subjects were excluded along with two addi- 
tional women who, in fact, aborted during the 
recording session ın spite of these precautions. 
The remaining women may, therefore, repre- 
sent a population of subjects who are less sensi- 
tive to RU 486 therapy and were thus excluded 
from the comparative statistical calculations. 
However, duration of pregnancy was the same as 
for the women in the other treatment groups. 

The degree of uterine activity was quantified 
in two ways, 1n Montevideo units (MU) and in 
total pressure area (TPA). The former method 
reflects the increase in frequency and amplitude 
of the contractions whereas the latter method 
also includes the effect on uterine tonus. 

There were several reasons for choosing 
16-phenoxy-PGE, to test the sensitivity of the 
myometrium. Given intramuscularly this ana- 
logue is rapidly absorbed (Hümpel et al. 1978) 
which permits repeated injections to be given. 
Since the recordings were performed between 24 
and 72 h after the start of RU 486 treatment it 
was expected from previous studies (Swahn et al 
1985) that vaginal bleeding would start during 
the recording session in some subjects. By 
choosing the intramuscular instead of the 
vaginal route of administration, disturbances in 
absorption due to vaginal bleeding could be 
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Fig. 2. Effect of increasing intramuscular doses of 16-phenoxy-PGE; on uterine 
contractility measured as total pressure area (TPA) and in Montevideo units 
(MU) in early pregnancy in untreated women (A), and 24 (@), 36 (A), and 48 
(O) h after the start of treatment with RU 486, 25 mg twice daily The difference 
between untreated and treated women was significant (P<0-05). 


avoided and permit a more accurate comparison 
between the different treatment groups. 

No spontaneous contractions were recorded 
in the control group. During treatment with RU 
486 uterine contractility developed g-adually as 
described previously (Swahn et al. 1935; Bygde- 
man & Swahn 1985). Already 24 h after the start 
of treatment spontaneous contractions were 
present in two of five women. After 36, 48 and 
72h of RU 486 treatment all woman showed 
spontaneous uterine activity. The interval of 
24-36 h between the start of treatment and the 
appearance of contractions was similar to that 
reported following lute-ectomy during early 


pregnancy (Csapo et al. 1973a) indicating that 
RU 486 1s as effective in causing a local with- 
drawal of progesterone influence as removal of 
the main source of progesterone secretion. Since 
it has been shown previously that treatment with 
the same dose of RU 486 affected plasma pro- 
gesterone levels only marginally during the first 
4 days of therapy (Kovacs et al. 1984), the pres- 
ent observation of increased uterine activity 
after 24-36 h of antiprogestin therapy suggests 
that the effect of progesterone on uterine con- 
tractility is likely to be mediated through the 
receptor system. That progesterone is of impor- 
tance for the regulation of uterine contractility 
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Table 2. Uterine contractility measured as total pressure area (TPA) and in Montevideo units (MU) in untreated 
women (control group) and in women treated with 25 mg RU 486 twice daily The recordings were obtained 24, 36 


and 48 h after the start of RU 486 treatment 


Control 
period 0:05 
Control group (n = 5) 
TPA 5:8 (1:3) 24-0 (7-4) 
MU 5:5 (3-9) 49-0 (23-8) 
RU 486 24 h (n = 5) 
TPA 6-0 (1-4) 45-6 (8-4)* 
MU 50-0 (33-6) — 300 (152)* 
RU 486 36 h (n = 5) 
TPA 16:2(52)* 57-6 (5:7)* 
MU 222 (93)* 711 (136)* 
RU 486 48 h (n = 5) 
TPA 11-8 (4-0)* 59-0 (6-4)* 
MU 175 (60)* 502 (76)* 


16-phenoxy-PGE, (mg) 

0-1 0-15 0:2 0:25 
29-2 (8-0) 302 (8:9) 39-5 (8-7) 49-6 (14-5) 
45-2 (22-3) 122 (28) 219 (62) 258 (109) 
52-8 (6:2)* 64-8 (7:1)* 

356 (66)* | 529 (127)* 
61-2 (2-5)* 76:3 (10-6)* 
806 (110)* 1023 (233)* 
60-6 (5-0)* 66:8 (4-4)* 
636 (107)* 910 (116)* 





Results are means (SEM) values of uterine contractility/10 min for the 20-30 min interval after each prostaglandin 
injection given intramuscularly every 30 min in increasing doses from 0:05-0-25 mg. 
* Significantly different from corresponding values in control group 


has recently also been shown by Webster et al. 
(1985a) using epostane, a competitive inhibitor 
of the 3f-hydroxy steroid dehydrogenase 
enzyme system (Pattison et al. 1985). Both our 
study and that of Webster et al. (1985a) are in 
accordance with the concept proposed by Csapo 
et al. (1973a) that the early pregnant uterus is a 
suppressed organ and that progesterone with- 
drawal releases the suppression and converts the 
uterus into a spontaneously active organ. 

The mechanism of progesterone inhibition of 
uterine contractility is not fully understood. Pro- 


gesterone might influence calcium binding to the 
cellular membrane resulting in decreased excit- 
ability and reduced propagation of the con- 
tractile stimulus. The inhibitory effect of 
progesterone on the formation of oestradiol 
receptors (Hsueh et al. 1975), and of intercellu- 
lar gap junctions in the myometrium (Garfield er 
al. 1979; Garfield & Hayashi 1981) demon- 
strated in animal studies, and the hormone's 
stimulatory effect on the formation of B-adre- 
noreceptors (Roberts et al. 1981) in the myo- 
metrium may also be of importance. The 
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Fig. 3. Utenne contractility in two women in early pregnancy 24 h after the 
start of treatment with 25 mg RU 486 twice daily In one woman (a) spon- 
taneous uterine contractions have started to appear, while in the other woman 
(b) the uterus is still inactive. The arrows indicate intramuscular injection of 


increasing doses of 16-phenoxy-PGE; 
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Fig. 4. Uterine contractility in a woman in early pregnancy 48 h after 
start of treatment with 25 mg RU 486 twice daily The arrows indicate 
intramuscular injection of increasing doses of 16-phenoxy-PGE,. The 
interval between the two 0-1 mg doses was duplicated at the cutting of 


the tracing 


development of gap junctions is believed to 
enhance electrical conductivity and, thus, 
co-ordinated uterine activity. There are also rea- 
sons to believe that progesterone enhances the 
stability of the lysosomal membranes (Gustav 
1975). A local decrease in progesterone con- 
centration may thus facilitate the -elease of 
lysosomal phospholipase A and initiate an 
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increased, endogenous PG production resulting 
in stimulation of uterine contractility (Gustavii 
1975). However, the clinical finding (Bygdeman 
& Swahn 1985) that adjuvant PG therapy is 
required to obtain a high frequency of complete 
abortion indicates that, if endogenous prosta- 
glandins are important for the appearance of 
co-ordinated uterine contractions, they are not 
10 min 


4iu 8i.u 


2iu 4 i.u. 





! ! 


8 .u. 0.05 mg PG 0.25 mg PG 


Fig. 5. Uterine contractility and effect of intravenous injections of 

oxytocin in one control subject (a) and in one subject treated with 

25 mg RU 486 twice daily for 72 h (b). The RU 486 treated woman was 
| also given two doszs of 16-phenoxy-PGE, ( 1 PG). 
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always sufficiently effective to cause expulsion of 
the conceptus. 

Administration of 16-phenoxy-PGE, to the 
women not treated with RU 486 caused an 
increase in uterine tonus upon which irregular 
contractions of low amplitude were superim- 
posed. As early as 24 h after the start of RU 486 
therapy the response to the PG analogue was 
quite different. The sensitivity of the myo- 
metrium was markedly increased and 16-phe- 
noxy-PGE, now caused an obvious stimulation 
of both amplitude and frequency of the con- 
tractions. It is noteworthy that the same 
response was also found in the three women in 
whom spontaneous uterine activity had not yet 
increased. These results indicate that an 
Increased sensitivity to prostaglandin precedes 
the activation of the myometnum. Prolonging 
the duration of RU 486 treatment to 36 and 48 h 
tended to further increase the sensitivity to 
16-phenoxy-PGE,, but the difference was not 
statistically significant. Thus, treatment with RU 
486 for 72 h did not show any advantage over the 
36- and 48-h treatment with regard to either 
induction of spontaneous uterine contractions or 
sensitivity to prostaglandin, although the high 
drop-out rate of subjects at 72h might have 
influenced the results. An increase in sensitivity 
has also been demonstrated for PGF,, after lute- 
ectomy (Csapo et al. 1973a) and for PGE, after 
treatment with epostane (Webster et al. 1985b). 

Like Webster et al. (1985a), who used 
epostane, we found no increased sensitivity to 
oxytocin after treatment with RU 486. One 
reason could be that functional levels of recep- 
tors for PGE, but not for oxytocin are present 
during early pregnancy (Fuchs et al. 1984). 
Theoretically, the antiglucocorticoid effect of 
RU 486 could also be important. Elger et al. 
(1987) have shown that the abortifacient effect 
of RU 486 in the guinea-pig 1s enhanced by the 
addition of 16-phenoxy-PGE;. Such synergism, 
however, was not found when another anti- 
progestin, ZK 98-734 (Schering AG, West 
Berlin), which has a lower antiglucocorticoid 
effect than RU 486, was used. 
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Does mother know best? Maternal assessment of 


relative fetal size in utero 


DAVID R. WHITE 


Summary. The accuracy of pregnant womens' impressions of the size of 
their babies in utero relative to their previous babies has been assessed 
in 140 parous women. The women who thought their babies would be 
bigger gave birth to babies weighing a mean of 0-30 kg more than their 
previous babies (P«0-01) and the women who thought their babies 
would be smaller were delivered of babies weighing a mean of 0-22 kg 
less than their previous babies (P<0-01). 


Many pregnant women claim that they are able 
to detect differences in the size of babies in utero 
between one pregnancy and the next. Some 
obstetricians when assessing fetal size ante- 
natally ask the pregnant woman whether the 
fetus that she is carrying seems larger or smaller 
than her previous baby at the same stage of 
pregnancy, and the present study set out to 
determine the accuracy of that recollection. 

Ifthe mother's impression of relative fetal size 
between one pregnancy and another is accurate, 
it could be of use in screening pregnancies for 
small-for-gestational-age (SGA) fetuses or in 
avoiding problems of feto-maternal dispropor- 
tion in women with abnormal presentations or 
uterine scars. 


Subjects and methods 


All parous women attending the antenatal clinic 
at Raigmore Hospital during a 4-month period 
were included in the study. Women whose pre- 
vious pregnancies had ended before 36 com- 
pleted weeks gestation or with a stillbirth and 
those whose previous or present pregnancy was 
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multiple were excluded, leaving a total of 140 
women in the analysis. Each woman after reach- 
ing 34 weeks gestation was asked to compare the 
size of her fetus with the size of her previous 
baby at the same stage of pregnancy and to indi- 
cate whether she thought it was larger, smaller or 
about the same size. 

Birthweights and gestational ages at delivery 
were recorded in the study pregnancies and for 
the previous pregnancies. Each birthweight was 
converted to a standard deviation score for its 
gestation and this score was then converted back 
to a full term birthweight using the nomograms 
of Altman & Coles (1980). Thus babies born at 
different gestational ages could be directly com- 
pared. The women were divided into three 
groups according to their estimates of the babies’ 
relative sizes. The differences in birthweight 
between the present and previous pregnancies in 
the three groups of women were compared using 
the paired t-test and the differences in the distri- 
bution of birthweight differences were com- 
pared between the three groups using the t-test. 

The value of the mother's impression as a 
means of detecting differences in fetal size was 
assessed by calculating the sensitivity, specificity 
and predictive values of each response (Stempel 
1982). 


Results 


The women who thought their babies would be 
larger had babies with an average birthweight 
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Table 1. Distributions and means of differences in birthweights between study and previous pregnancies in relation 
to mothers’ impressions of size of fetus relative to previous babies 





Mother's opinion of size of fetus 


Birthweight difference 
between present baby 





relative to previous baby 


and previous baby Smaller Same Larger All women 
(kg) (n = 28) (n = 57) (n = 55) (n = 140) 
—1:25 to —0-75 4 (14%) 2 (4%) 1 (2%) 7 (5%) 
—0-75 to —0:25 9 (32%) 6 (11%) 4 (7%) 18 (13%) 
—0-25 to --0-25 9 (32%) 27 (4796) 21 (38%) 56 (40%) 
0-25 to +0-75 6 (21%) 21 (3796) 20 (3696) 49 (3596) 
+0:75 to 4 1-25 0 1 (296) 8 (15%) 9 (696) 
+1-25 to +1:75 0 0 1 (2%) 1 (1%) 
Mean of birthweight 

differences —0-22 0-14 0-30 0:13 

SD 0-388 0-383 0-474 0 456 
Significance of difference in 

birthweight between 

pregnancies 

t 2-93 2:71 4-70 

P «0-01 «0 01 «0-001 
Significance of difference 

between mean birthweight 

differences compared with 

‘Same’ group 

t 4-05 2-01 

P «0-021 «0-05 


Table 2. Differences in birthweights between study and previous pregnancies in relation to mother's impression 


of size of fetus relative to previous baby 


Differences in 
size of present 
baby relative to 


previous baby Smaller 
Lighter 17 (6:96) 
Heavier 11 (39%) 
Total 28 


Mother's opinion of size of fetus 
relative to previous baby 


Same Larger Total 
19 (33%) 14 (2596) 50 (3696) 
38 (67%) 41 (7596) 90 (6456) 
57 55 140 





0-30 kg heavier than their previous babies, and 
the women who thought their babies would be 
smaller gave birth to babies which were on aver- 
age 0-22 kg lighter than their previous babies. 
The total group in the study had babies which 
were on average 0-13 kg heavier than their pre- 
vious babies. The distributions of »irthweight 
differences in the groups who thought their 
babies would be larger and smaller were signifi- 
cantly different from those who estimated their 
babies to be the same size. The women who 
thought that their babies would be about the 
same size had babies which were on average 
0-14 kg heavier than their previous babies 


(Table 1). 


Of the 55 women who thought their baby 
would be larger, 41 (75%) had heavier babies 
than in the previous pregnancy. Of the 28 
women who thought their babies would be 
smaller, 17 (61%) gave birth to lighter babies. In 
the total group studied, 90 (6496) of babies were 
heavier and 50 (36%) were lighter than the pre- 
vious babies (Table 2). 

Of the 57 women who thought their babies 
would be about the same size as their previous 
babies, 43 (75%) had babies with birthweights 
within 0-5 kg of the previous babies’ birth- 
weight; 92 (66%) of the total study group had 
babies with birthweights within 0-5 kg of that of 
their previous babies. 


Table 3. Sensitivity, specificity and predictive values of 
maternal impressions of size of fetus relative to pre- 
vious baby 





Mother's impression of size of 
fetus relative to previous baby 





Smaller Larger 

Sensitivity 17/50 (34%) 41/90 (46%) 
Specificity 79/90 (88%) 38/50 (76%) 
Positive predictive 

value 17/28 (61%) 41/55 (75%) 
Negative predictive 

value 79/112 (71%) 38/85 (45%) 
Discussion 


These results confirm a significant relation 
between the mother's impression of the relative 
size of her fetus compared to her previous baby 
and the actual difference in birthweights of the 
two babies. 

The sensitivity of the mother's predictions of 
relative fetal size, however, is too low to be of 
any use as an isolated test of relative fetal size in 
clinical practice (Table 3) (Stempel 1982), but 
may have a role in combination with other estab- 
lished methods. 

Abdominal palpation can estimate birth- 
weight to within 1 pound (0-45 kg) in 79% of 
cases (Loeffler 1967). Of the 57 women who 
estimated that their babies would be about the 
same size as their previous babies, 7696 had 
babies with birthweights within 0-5 kg of their 
previous babies' birthweights. Maternal estima- 
tion of relative fetal size should therefore be able 
to produce similar results to abdominal 
palpation. 

Ultrasound can estimate fetal weight more 
precisely (Campbell & Wilkin 1975) and serial 
ultrasound measurement of fetal biparietal 
diameter and abdominal circumference is the 
most effective method of screening for SGA 
babies (Neilson et al. 1984). However, in many 
Obstetric units this method is not routinely avail- 
able to all women and individuals are selected 
for ultrasound scanning on the basis of abdomi- 
nal palpation or symphysis fundal height 
measurements. The sensitivity of these tech- 
niques is much lower than ultrasound and thus a 
large number of SGA babies remain undetected 
(Hall et al. 1980; Persson et al. 1986). A larger 
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study would be required to assess the effective- 
ness of maternal impression of fetal size in iden- 
tifying SGA babies although the sensitivity and 
the positive predictive value suggest that it 
would be no better than other methods. 
Bakketeig & Hoffman (1983) have demon- 
strated that similarity in birthweight between 
successive pregnancies in the same woman has a 
significant association with lower perinatal mor- 
tality. Determination of relative fetal size 
between pregnancies should therefore be as 
important as determination of actual fetal size 
and it is possibly in this area that the maternal 
impression of relative fetal size has most to offer. 
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Decrease in pulsatile flow in the internal carotid artery 


in fetal hydrocephalus 


S. DEGANI, R. LEWINSKY, 


I. SHAPIRO, M. SHARF 


Summary. The effect of ventriculomegaly on pulsatile flow in the inter- 
nal carotid arteries has been studied by Doppler ultrasound in four 
hydrocephalic fetuses. The pulsatility index showed progressive eleva- 
tion proportional to the developing ventriculomegaly and thus may be a 
valuable index for the study of the mechanism of brain injury and for the 
determination of optimal timing of intervention. 


Several environmental and genetic causes for 
hydrocephalus are known, but many cases are of 
unknown origin. 

Intrauterine infection such as toxoplasmosis 
and cytomegalovirus infection may result in fetal 
hydrocephalus (Warkany et al. 1981). Stenosis 
of the aqueduct of Sylvius may occur as an 
X-linked recessive condition, and autosomal 
recessive inheritance of the Dandy—Walker syn- 
drome has been reported (Warkany et al. 1981; 
Burton 1979). A number of chromosomal and 
mendelian disorders produce patterns of mul- 
tiple anomalies that include hydrocephalus. 

Although brain injury is related in part to the 
underlying disorder responsible for the hydro- 
cephalus, ventricular dilatation per se may cause 
cerebral injury due to direct compression 
(Weller & Schulman 1972; Rubin et al. 1976; 
Fishman & Greer 1963) or to vascular compro- 
mise (Wozniak et al. 1975). 

This report assesses the effect of ven- 
tnculomegaly on pulsatile flow in the fetal intra- 
cranial internal carotid artery. 
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Subjects and methods 


A combined mechanical sector and pulsed Dop- 
pler system (Aloka SSD-730) with carrier 
frequency of 3-5 MHz was used for blood flow 
velocity measurements in the fetal internal car- 
otid artery in four pregnancies complicated by 
fetal hydrocephalus, first diagnosed between 24 
and 33 weeks of pregnancy, with progressive 
ventriculomegaly. 

Using the method described previously 
(Wladimiroff et al. 1986), the maximum flow 
velocity waveform in the internal carotid artery 
was obtained at the level of the bifurcation into 
the middle and anterior cerebral artery. The 
sample size of the Doppler probe was 4 mm, 
allowing clear signals from the artery without 
interference from nearby vessels. The maximum 
flow velocity waveforms in the umbilical artery 
were recorded according to the method first 
described by McCallum et al. (1978). 

The degree of pulsatility of the waveforms was 
quantified by calculating the pulsatility index 
(Gosling & King 1975) over at least four con- 
secutive cardiac cycles. All the measurements 
were performed in the semi-recumbent position 
and during fetal apnoea, since high amplitude 
fetal breathing modulates the blood flow 
velocity waveforms. 


Results 


Table 1 summarizes the findings and pregnancy 
outcome in the four patients. 

Level II sonographic assessment was made 
following the diagnosis of fetal ventriculomegaly 
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Carotid artery blood flow in hydrocephalus 
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by sonography performed for routine obstetric 
indications. 

Individual pulsatility index values in the four 
patients with fetal hydrocephalus are illustrated 
in Fig. 1 together with the nomograrr for the 
internal carotid artery (PI-ICA ). 

Pulsatility indices of the umbilical artery 
blood flow waveforms were all withir. normal 
limits. 

The last measurements in all the patients indi- 
cated an absence of advancing blood flow in the 
internal carotid artery during diastole. The 
Pourcelot's index of resistance (Pourcelot 1974) 
had a maximal value of 1-00 (i.e. when D = 0 in 
the equation S-D 


S 


Discussion 


In adults the brain, spinal cord and spinal fluid 
are encased, along with the cerebral vessels, in a 
rigid bony case. Because brain tissue and spinal 
fluid are essentially incompressible, the volume 
of blood, spinal fluid and brain in the cranium at 
any time must be relatively constant (Monro- 
Kellie doctrine) (Adams & Victor 1985). During 
fetal life the fontanelles and the open skull 
sutures enable better adaptation to increased 
intracranial volume. 

The data presented in this report demonstrate 
an inverse relation between marked ven- 
triculomegaly and pulsatile flow in the fetal 
internal carotid artery. The four patients each 
had an elevated pulsatility index because of a 
sharp decrease and, later, total cessation of 
blood flow during diastole. 

In the absence of data relating the direct 
measurement of cerebral blood flow to the 
pulsatility index, this effect of ventriculomegaly 
cannot be quantified more precisely. 

The cerebral circulation, unlike the peripheral 
circulation, has an important diastolic compo- 
nent to blood flow; our data indicate that there is 
a critical ventricular size beyond which there 
may be compromise of flow in the internal car- 
otid artery. More data are needed to define the 
size in a more quantitative fashion. 

The mechanism by which ventrizulomegaly 
might lead to diminished blood flow in the cere- 
bral arteries 1s most probably related to their 
stretching, or compression by the enlarged ven- 
tricle; Hill & Volpe (1982) found the ventri- 
culomegaly to be a more critical faczor than the 
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Fig. 1. Pulsatility index values of the internal carotid 
artery in four hydrocephalic fetuses. The mean 
+ 1 SD values of the normal range are shown. 
A— . A, Case no. 1; A---A,caseno 2;O ..O, 
case no. 3; @ -..-@, case no. 4. 


intracranial pressure in the pathogenesis of the 
impaired flow in infantile hydrocephalus. 

Experimental studies also demonstrate an 
adverse effect of ventriculomegaly on cerebral 
blood flow apparently by displacement, defor- 
mation, stretching and decrease in calibre of 
cerebral arteries and a dilatation of cerebral 
vessels after ventricular drainage (Wozniak et al. 
1975), Compression of the fetal internal carotid 
artery by the dilated ventncles against the bony 
base of the skull is a possible mechanism leading 
to decrease ın pulsatile flow. 

A decision as to appropriate management of 
the pregnancy should be based on the stage of 
gestation at the time of diagnosis, the degree of 
ventricular dilatation and cerebral mantle com- 
pression, and the presence or absence of detect- 
able associated anomalies (Harrison et al. 1981). 

Compromised flow in the internal carotid 
artery may prove to be a sensitive barometer of 
impending brain ischaemic injury, so that deter- 
mination of the pulsatility index may prove valu- 
able in determining optimal timing for corrective 
intervention. 
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The effect of vaginal delivery on the urethral sphincter 


ANDREW TAPP, LINDA CARDOZO, EBOO VERSI, 


JULIA MONTGOMERY, JOHN STUDD 


Summary. To investigate the aetiological role of vaginal delivery in 
genuine stress incontinence we compared two groups of women who 
underwent full urodynamic assessment in our department. The women 
in the first group had competent urethral sphincter mechanisms and 
those in the second group had genuine stress incontinence. There were 
no differences between the two groups in respect of parity, number of 
vaginal deliveries or birthweight of the heaviest baby. The group with 
competent urethral sphincter mechanisms did show some evidence to 
implicate an increased number of vaginal deliveries in poor function of 
the distal part of the urethral sphincter mechanism. 


Genuine stress incontinence is the most common 
cause of female urinary incontinence and has 
traditionally been associated with pregnancy, 
vaginal delivery, previous incontinence surgery, 
congenital weakness and the menopause. 
Thomas (1984) found that the prevalence of 
stress incontinence increased with increasing 
parity. Recent corroborative evidence that 
vaginal delivery may be an important aetiologi- 
cal factor has been provided by investigations of 
urethral and anal sphincter electrophysiology, 
and urethral pressure measurements. 

Patients with genuine stress incontinence have 
abnormal conduction in the perineal branch of 
the pudendal nerve which innervates the peri- 
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urethral striated muscle (Snooks et al. 1985a). 
Injury to the nerve supply of the pelvis may 
occur at childbirth and the pudendal nerve ter- 
minal motor latency is prolonged 48-72 h after 
vaginal delivery (Snooks et al. 1984, 1985b). 

Urethral pressure studies have also shown 
that vaginal delivery may adversely affect 
urethral function. Vaginal delivery 1s associated 
with a reduction of the functional urethral 
length, urethral closure pressure and maximum 
urethral pressure (van Geelen et al. 1982). There 
is no change in these variables in women 
delivered by caesarean section. 

In contrast to these findings there 1s consider- 
able epidemiological evidence that implicates 
inherent urethral sphincter weakness and preg- 
nancy per se in the genesis of genuine stress 
incontinence. Francis (1960) found that 5396 of 
primigravidae complained of incontinence 
during pregnancy and 43% had suffered stress 
incontinence throughout their lives. None of her 
patients developed stress incontinence de novo 
postpartum and 91% of those who were inconti- 
nent during pregnancy improved in the puer- 
perium. Beck & Hsu (1965) found that 64:5% of 
their stress incontinent patients first complained 
of incontinence when pregnant and 14-1% 
developed incontinence in the puerperium. 

Thus, there appears to be conflicting evidence 


regarding the importance of vaginal delivery in 


the subsequent development of stress inconti- 
nence. We performed a retrospective study com- 
paring continent women with incontinent 
women in order to investigate the effect of child- 
birth on the subsequent integrity of the urethral 
sphincter mechanism. 


Patients and methods 


Two groups of women were recruited for this 
study. Group 1 presented to a gynaecological 
clinic with a variety of gynaecological problems 
but did not have primary urological complaints. 
This group was investigated as part of a study 
into the prevalence of lower urinary tract symp- 
toms and urodynamic abnormalities in a 
‘normal’ population. They were shown, by 
absence of leakage of contrast medium per 
urethram at videocystourethrography, to have 
competent urethral sphincter mechanisms. 
Group 2 were patients recruited from a uro- 
dynamic clinic complaining of incontinence and 
all had genuine stress incontinence proven by 
leakage of contrast medium per urethram at 
videocystourethrography. Both groups had a 
full gynaecological and urological history taken 
and were examined to exclude gynaecological 
abnormalities. Each patient completed a 
detailed urological symptom questionnaire. 
Details of parity, number of vaginal deliveries 
and birthweight of the heaviest baby were 
sought. 

Ethics committee approval was given for this 
study and all the women gave informed consent. 
All patients were investigated by uroflowmetry 
and videocystourethrography (Bates ef al. 
1970). Urethral pressure profilometry was per- 
formed as described by Hilton & Stanton (1983) 
using a Gaeltec 7 French catheter with two 
depressed solid-state microtransducers mounted 
6cm apart. All recordings were taken with the 
patient supine and with 250 ml of normal phys- 
iological saline instilled into the bladder. The 
orientation of the transducers was lateral (9 
o’clock). Reproducible resting and stress pro- 
files were obtained using a constant speed with- 
drawal device to retract the catheter through the 
urethra at a speed of 2-5 mm/s. Measurements 
were also taken with the urethral transducer at 
the maximum urethral pressure for 2 min whilst 
the patient and catheter were watched for move- 
ment. In all, 31 vanables of the urethral pressure 
profile were analysed. The investigation of both 
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groups was carried out by the same observers 
using the same methods. 

All the information obtained was com- 
puterized and the Statistical Package for Social 
Sciences (SPSS) was used for analysis. The 
Mann-Whitney U-test was used for the com- 
parison of groups and Spearman’s rank correla- 
tion coefficient for all correlations. 


Results 


Group 1 consisted of 148 women (mean age 50-1 
years) and group 2 of 89 patients (mean age 51-6 
years). There were no statistically significant 
differences in mean age, menopausal age, pon- 
deral index and birthweight of the heaviest baby 
between the two groups (Table 1). There were 
also no significant differences in parity and 
number of vaginal deliveries between the two 
groups (Table 2). We performed multiple regres- 
sion analysis controlling for age, menopausal 
age and ponderal index and tested the difference 
between the groups for parity, number of vaginal 
deliveries and birthweight of the heaviest baby 
and again found no difference. 


Number of vaginal deliveries 


In the women with competent urethral sphincter 
mechanisms (group 1) there were significant 
negative correlations between the resting 
(P — 0-02) and stress (P — 0-04) areas under the 
curve distal to the point of maximal urethral 
pressure and the number of vaginal deliveries 
(Table 3). There was a significant positive cor- 
relation (P = 0-02) between transmission pres- 
sure ratios in the proximal 1/4 of the urethra (Q,) 
and the number of vaginal deliveries and a nega- 
tive correlation (P = 0-03) in the distal 1/4 of the 
urethra (Q,) (Table 3). 

When investigating distal urethral function 
using urethral pressure profilometry the most 
important variables are the areas under the res- 
ting and stress profiles distal to the maximum 
urethral pressure and the transmission of intra- 
abdominal pressure to the distal urethra. The 
implication here 1s that an increasing number of 
vaginal deliveries is associated with poorer func- 
tion of the distal urethra but there is, perhaps, 
proximal compensation. It would be mappro- 
priate to carry out similar statistical analysis for 
women with genuine stress incontinence as the 


at ral ‘pressure profile does not reflect the 
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Table 1. Comparison of age, menopausal age, ponderal index, and birthweight of the heaviest baby between those 
with competent urethral sphincter mechanisms (group 1) and those with incompetent urethral sphincter mecha- 
nisms (group 2) 








Group 1 Group 2 
n Mean (SD) n Mean (SD) 
Age (years) 148 50-1 (6-02) 89 51-6 (8-78) 
Menopausal age (years) 148 2:52 (4-03) 89 3-41 (6:61) 
Ponderal index* 128 0:25 (0-044) 66 0-26 (0-046) 
Nulliparae 19 22 
Heaviest birthweight (g)t 112 3 66 (0-58) 52 3-47 (0-84)) 





t Data missing for 20 women in group 1 and 23 ın group2 t Seventeen women in group 1 and 15 in group 2 were 
unsure of birthweights Mann-Whitney U-test. 


Table 2. Median number of vaginal deliveries in women with competent (group 1) and incompetent (group 2) 
urethral sphincter mechanisms 


Group 1 Group 2 
(n = 144) (n = 80) 
Median (5th-95th centile) Median (5th-95th centile) 
Parity 3 (0-6) 2 (0-7) 
Vaginal deliveries 2 (0—5) 2 (0-7) 





Data missing for four women in group 1 and nine women in group2 Mann-Whitney U-test. 


Table 3. Correlation between urethral pressure profile (UPP) measurements and number of vaginal deliveries and 
birthweight of the heaviest baby in women with competent urethral sphincter mechanisms (group 1) 





Spearman's rank correlation coefficient for 


No. of vaginal deliveries Birthweight 
UPP measurements (n = 144) (n = 112) 
Resting profile 
Total area —0-085 —0-133 
Area to peak 0-049 —0-07 
Area after peak —0 189" —0 138 
Length to peak 0-139 0-104 
Functional urethral length —0-098 0-104 
Total profile length —0-123 0-055 
Closure pressure —0-018 —0 242* 
Maximum urethral pressure —0-038 —0-217* 
Stress profile 
Total area —0 067 —0-049 
Arca to peak —0-014 —0-040 
Area after peak —0-153* —0-132 
Length to peak 0-016 0-104 
Functional urethral length —0-136 0-004 
Closure pressure — 0-037 —0-154 
Transmission pressure ratiost 
Q, 0-174* 0-058 
Q, 0 089 —0-011 
Q; —0-078 —0-029 
Q. —0-163* —0-032 


* P«0-05 t Functional urethral length divided into quarters Proximal to distal. 


Birthweight of heaviest baby 


In group 1 there were significant negative cor- 
relations between birthweight of the heaviest 
baby and resting maximum urethral pressure 
and urethral closure pressure. There were no 
significant correlations between birthweight and 
transmission pressure ratios (Table 3). 


Discussion 


Women with genuine stress incontinence have 
evidence of damage to the perineal branch of the 
pudendal nerve (Snooks et al. 1985a) which sup- 
plies the penurethral striated muscle. Injury to 
the nerve supply of the pelvis may occur at child- 
birth and is manifested by abnormal pudendal 
nerve terminal motor latencies. Multiparity and 
instrumental delivery have been identified as 
obstetric risk factors which may compound the 
peripheral nerve damage (Snooks et al. 1984, 
1985b). In women delivered by caesarean sec- 
tion, however, there ts no change in pudendal 
nerve terminal motor latencies after delivery 

Two months after vaginal delivery the prolonged 
conduction time of the pudendal nerve tends to 
return to normal, but the fibre density of the 
external anal sphincter remains abnormal 

Other obstetric factors which have been impli- 
cated in the genesis of pudendal nerve damage 
are: the length of the second stage of labour in 
primiparous patients and the birthweight of the 
baby. Therefore, it is postulated, that pudendal 
nerve damage, as a consequence of a variety of 
factors occurring around the time of delivery, 
may be important in the aetiology of genuine 
stress incontinence. 

Van Geelen et al. (1982) felt that changes in 
the features of the urethral pressure profile 
which were seen postpartum resulted solely as a 
consequence of the fetus passing through the 
birth canal and concluded that other delivery 
factors were of minor importance. Pregnancy 
itself does not appear adversely to affect urethral 
function (van Geelen et al. 1982; Iosif et al. 
1980). 

To add further confusion to the arguments 
surrounding the influence of vaginal delivery on 
the urethral sphincter mechanism, Corcoran et 
al. (1986) could find no correlation between 
electrophysiological evidence of sphincter 
denervation and the urethral pressure profile 
Therefore, doubt has been thrown on the func- 
tional significance of pelvic denervation occur- 
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ring as a consequence of vaginal delivery. It 
should be noted, however, that their techniques 
were different from those described by Snooks et 
al. (1984, 1985 a, b). 

In our study an increasing number of vaginal 
deliveries has some association with adverse 
changes to the urethral pressure variables that 
reflect distal urethral function. The periurethral 
striated muscle has an occlusive action on the 
female urethra distal to the maximum urethral 
pressure (Gosling 1984). Therefore, vaginal 
delivery may well result in impairment of the 
function of this muscle. One may speculate that 
our results are compatible with those of Snooks 
et al. (1985a) as the perineal branch of the 
pudendal nerve supplies the  periurethral 
striated muscle. 

The significance of any damage to the distal 
part of the urethral sphincter mechanism is 
unclear. Traditionally it has been taught that 
urine is held at the bladder neck (Ellis 1972), but 
we have shown that 50% of continent climacteric 
women have an open bladder neck in response 
to a raised intra-abdominal pressure (Versi et al. 
1986). If this were also true for women of 
reproductive age, then damage to the distal part 
of the urethral sphincter as a result of vaginal 
delivery would be of considerable importance in 
the maintenance of continence. 

Genuine stress incontinence has a number of 
causes and ıt would be simplistic to implicate one 
element alone. We found that women with gen- 
uine stress incontinence, when matched for age, 
menopausal age and ponderal index, had the 
same number of vaginal deliveries as a continent 
control group. Yet, in the control group vaginal 
delivery appeared to result in some distal sphinc- 
ter impairment. We therefore speculate that 
there is an 'at risk' population and damage to the 
distal sphincter mechanism, which may occur as 
a consequence of vaginal delivery, compromises 
poor proximal function and may result in 
incontinence. 
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Correlation of urethral physiology and skin collagen in 


postmenopausal women 


EBOO VERSI, 


LINDA CARDOZO, MARK BRINCAT, 


DEREK COOPER, JULIA MONTGOMERY, JOHN STUDD 


Summary. Connective tissue collagen 1s thought to contribute to the 
generation of urethral pressure. It has been previously shown that skin 
collagen and urethral pressure are oestrogen dependent. This study 
demonstrates a correlation between urethral pressure measurements 
and skin collagen content. It 1s suggested that the beneficial effect of 
oestrogens on urethral function may be mediated by collagen. 


The prevalence of incontinence increases with 
age (Thomas ef al. 1980), and around the time of 
the menopause genuine stress incontinence is 
the most common primary pathology (Bent et al. 
1983). As continence is maintained by urethral 
pressure exceeding bladder pressure (Enhorn- 
ing 1961), a study of urethral pressure is funda- 
mental to the understanding of continence 
mechanisms (Assmussen & Ulmsten 1975). 
Connective tissue elements have been impli- 
cated in the functional properties of the urethra 
(Gosling 1979) and as collagen is a major compo- 
nent of connective tissue, it would seem reason- 
able to postulate that urethral collagen may 
contribute to the generation of the urethral pres- 
sure profile (UPP). 

A study examining the relation between 
urethral collagen and urethral pressures should 
ideally involve the measurement of urethral col- 
lagen. Unfortunately this would involve taking 
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urethral biopsies, a procedure that would be 
difficult to justify on ethical grounds. For this 
reason we have used skin collagen as our model 
for urethral collagen. 

About 90% of all the collagen in the body is 
type I (Alberts et al. 1983) and structural col- 
lagen in the urethra 1s probably of the same type 
as that in skin, namely types I and III. We have 
shown that skin collagen content and skin thick- 
ness decline after the menopause (Brincat et al. 
1985, 1987) but can be restored following 
oestrogen replacement therapy (Brincat et al. 
1983, 1985). It is therefore possible that 
increases in urethral pressure noted after hor- 
mone replacement therapy (Faber & 
Heidenreich 1977; Walters et al. 1978; Rud 
1980a; Hilton & Stanton 1983b; Beisland et al. 
1984) are a product of the actions of oestrogens 
on urethral collagen. 

Skin thickness reflects general connective 
tissue status and collagen is a component of this 
(Brincat et al. 1985). However, skin thickness 
also depends upon the hydration of the skin, a 
feature that 1s largely independent of the col- 
lagen effect To examine the relation between 
urethral pressure and skin collagen and thick- 
ness a correlation analysis has been performed 
between the urethral pressure profile variables 
and skin collagen content and thickness 
measurements 


Patients and methods 


Patient recruitment was from the Dulwich 
menopause clinic. These patients had presented 
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Fig. 1. Urethral pressure profile at rest S<in collagen 
content was significantly correlated with profile length 
(P<0-02) and the angle œ (P<0-02). 


to the clinic complaining of climacteric symp- 
toms which were predominantly vasomotor in 
nature None of the patients had received hor- 
mone replacement therapy nor had any patient 
undergone bladder neck surgery for inconti- 
nence or prolapse but about a third had pre- 
viously had a hysterectomy for other benign 
gynaecological conditions. 

A full gynaecological and urological history 
was taken and all the women had a general 
gynaecological examination to ensure that the 
study group consisted of normal healthy women 
All patients had a 3mm full thickness skin 
biopsy taken from the right thigh for analysis of 
skin collagen content (Woessner 1951; Neuman 
& Logan 1950). Skin thickness of the forearm 
was assessed radiologically with the use of a 
modification of a technique described by Black 
(1975). These skin studies form a part of the 
menopause clinic screening process concerned 
with osteoporosis research (Brincat 1985). 

Lower urinary tract symptometology is a 
recognized aspect of the menopause syndrome 
and so the patients presenting to the clinic had 
their urine sent for microscopy ard culture to 
exclude a urinary tract infection. Urodynamic 
assessment was attempted in 86 women but two 
were unable to complete the tests which consis- 
ted of a simple pad test (Versi & Cardozo 1986), 
uroflowmetry, videocystourethrography (Bates 
et al. 1970) and urethral pressure profilometry 
(Hilton & Stanton 1983a). A third of the women 
had urodynamic abnormalities and only 55 
women had completely normal urodynamic 
assessment results; these 55 women formed the 
study group 

They had a mean age of 51-4 (SD 7-4) years 
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Fig. 2. Variables of the stress profile as shown on the 
subtraction trace Skin collagen content was signifi- 
cantly correlated with proximal shortening (P<0-01), 
stress functional length (P<0-05) and stress closure 
pressure (P«0-05). 


and a mean menopausal age of 4-7 (SD 6-7) 
years calculated as the time since the last men- 
strual period or from the onset of climacteric 
symptoms in patients who had previously had a 
hysterectomy. 

All patients had high postmenopausal levels 
of serum gonadotrophins (FSH 40 i.u./l; LH 
25 1ı.u./[) and low serum oestradiol! levels 
(mean 156, SD 15; max 220 pmol/l). 

The technique of urethral pressure profilome- 
try was the same as that reported by Hilton & 
Stanton (1983a) using a Gaeltec 7 French cathe- 
ter with two solid-state depressed transducers 
mounted 6 cm apart. Recordings were taken in 
the supine position with 250 ml of physiological 
saline in the bladder. The onentation of the 
transducers was lateral (9 o'clock). Recordings 
of resting (Fig. 1) andstress (Fig. 2) profiles were 
regarded as satisfactory 1f two consecutive pro- 
files were the same. Measurements were also 
taken with the urethral sensor at the point of 
maximum urethral pressure 


Measurement and analysis 


Collagen content was measured indirectly by the 
amount of hydroxyproline in the sample as 
described by Woessner (1961). Skin samples 
were frozen (dry) and kept at —20°C before the 
assay The samples were thawed and homoge- 
nized in hydrochloric acid (6M) and then sub- 
Jected to a chloramine T extraction procedure. 
Ehrlich's reagent was used to produce a colour 
reaction which was — measured spec- 
trophotometrically at 557 nm to estimate the 
amount of hydroxyproline. The collagen content 
was calculated with a transformation factor as 
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Fig. 3. Changes in maximum urethral pressure due to coughs; there 
was a significant correlation with skin collagen content (P<0-05) 


described by Neuman & Logan (1950) and 
expressed in ug/mm? of skin. The intra- and 
interassay coefficients of variation were 11-496 
and 9-8% respectively (Brincat 1985). 

Figures 1 and 2 show the variables of the rest- 
ing and stress pressure profiles that were 
recorded. The Hewlett-Packard digitizer was 
programmed to enable measurements of the 
areas under the resting and stress profiles to be 
measured. To estimate the rate of change of 
pressure in the proximal urethra, a regression 
hne was fitted to the digitized points on the 
curve, proximal to the peak point. The gradient 
of this line was then used in the correlation 
analysis. 

The response to a single cough and to six 
coughs (Fig. 3) was measured on the subtraction 
trace by noting the instantaneous minimum 
pressure during the cough, the sustained 
urethral closure pressure following the cough(s) 
and the recovery time to the maximum urethral 
pressure. Transmission pressure ratios as a 
measure of the differential transmission of the 
cough impulse to the urethra and bladder were 
calculated as shown in Fig. 4. For every subject 
the transmission pressure ratio of every cough in 
the stress profile was calculated and the maxi- 
mum value was noted for each patient. 


Bi 


Urethra 


|J p 
Bladder 


Fig. 4. Calculation of the transmission pressure ratio 
(TPR) from the urethral pressure profile TPR = U/B 
x 100 


All the information was computerized and the 
SPSS was used to calculate the correlations 
between skin collagen content and thickness and 
the urethral pressure profile variables. The 
Kolmogorov-Smirnov test for normality was 
used to justify the use of Pearson’s correlation 
analysis. Where the data were found to be non- 
parametric, Spearman’s rho was calculated. 

Wherever possible, the terms used have been 
in accordance with the recommendations of the 
Standardisation Committee of the International 
Continence Society. 


Results 


Table 1 gives the means and standard deviations 
of all the variables measured for the 55 women in 
this study and Table 2 gives the correlation 
coefficients and their significance levels tabu- 
lated for the measured urethral pressure vari- 
ables and skin collagen content and skin 
thickness. Three women did not have urethral 
pressure stress profiles performed due to equip- 
ment failure. Two women did not have 
radiological assessment of their skin thickness 
and the results of four skin collagen assays were 
lost, two due to technical problems and two due 
to an error of administration. 

Although only one urethral pressure variable 
correlated significantly with skin thickness, 
there were several significant correlations with 
skin collagen content. 

At rest there were positive correlations 
between collagen and proximal urethral pres- 
sure measurements, this relation was not 
Observed between skin thickness and resting 
pressures. There were significant correlations 
between all stress profile variables and collagen 
content. Proximal shortening reflects bladder 
neck incompetence (Versi et al. 1986) and this 
was negatively correlated with collagen content. 
Thus all four stress profile correlations indicated 
that collagen was positively correlated with 
sphincteric function. The only significant cor- 
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Table 1. Urethral pressure measurements, skin collagen content and skin thickness 








Urethral pressure measurements n Mean (SD) 
Resting profile 
Length to peak (mm) 55 119 (3:2) 
Functional urethral length (mm) 55 29.2 (55) 
Total profile length (mm) 55 34.2 (7-8) 
Maximum urethral closure pressure (cm H,O) 29 4*2 (17-5) 
Pressure gradient in the proximal urethra 55 0.93 (0.23) 
Area under resting profile (units) 
Before peak 55 67 (41) 
After peak 55 124 (62) 
Total area 55 193 (86) 
Stress profile 
Proximal shortening (mm) 52 27 (4-3) 
Length to peak (mm) 52 11-1 — (4-8) 
Functional length (mm) 52 203 (8-9) 
Maximum closure pressure (cm H,O) 22 59.2 (113-0) 
Maximum transmission pressure ratio (96) 52 103 (23) 
At maximum urethral pressure 
Response to a single cough 
Minimum pressure (cm H;,O) 52 29.3 (17-1) 
Sustained pressure (cm H,O) 52 32-5 (21-0) 
Recovery time (s) 52 9-6 (9-2) 
Response to six coughs 
Minimum pressure (cm H,O) 52 161 (14-5) 
Sustained pressure (cm H,O) 52 26-0 (20:9) 
Recovery time (s) 52 10-4 (6:7) 
Thigh skin collagen content (ug/mm?) 51 149 (48) 
Forearm skin thickness (mm) 53 082 (0-13) 


relation between skin thickness and the stress 
profile variables was a negative correlation with 
the ‘length to peak’. 


Discussion 


The results clearly demonstrate that there are 
numerous statistically significant correlations 
between thigh skin collagen content and various 
variables of the urethral pressure profile. The 
correlations do not only hold for the resting pro- 
file measurements but also for those during 
coughing (under stress). The only negative cor- 
relation was with proximal shortening. This phe- 
nomenon is seen in patients with an incompetent 
bladder neck (Versi et al. 1986) and the negative 
association with skin collagen content implies 
that the degree of bladder neck competence is 
positively correlated with collagen content 
Thus in all the variables studied, greater 
'sphincteric function’ was associated with 
greater collagen content of skin. 

The variables of the stress profile were all 
significantly correlated with skin collagen con- 


tent. This is a particularly important finding 
when it 1s understood that the stress profile is 
thought to reflect the competence of the urethral 
sphincter mechanism (Griffiths 1980). The stress 
profile is generated during coughing by subtract- 
ing the pressure in the bladder from that in the 
urethra. It is therefore a product of the relative 
forces exerted on the urethra and bladder. The 
latter can be examined by analysis of the trans- 
mission pressure ratio and so it is interesting to 
note that collagen was positively correlated with 
the maximum transmission pressure ratio (Fig. 
4). In functional terms, the greater the latter 
quantity, the less likely is the possibility of stress 
incontinence. 

Why the proximal area (Fig. 1) but not the 
distal or total area should be positively corre- 
lated with skin collagen content 1s not known. 
However, if urethral collagen is under similar 
genetic/hormonal control mechanisms as skin 
collagen, then it is tempting to speculate that 
urethral collagen contributes mainly to proximal 
urethral pressure at rest. During coughing, how- 
ever, itsinfluence would be more widespread but 
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Table 2. Correlations between urcthral pressure measurements, skin collagen content and skin thickness 








Urethral pressure measurements n 
Resting profile 
Length to peak (mm) 51 
Functional urethral length (mm) 51 
Total profile length (mm) 51 
Maximum urethral closure pressure (cm H,O) 51 
Pressure gradient in the proximal urethra 51 
Area under resting profile (units) 
Before peak 51 
After peak 51 
Total area 51 
Stress profile 
Proximal shortening (mm) 48 
Length to peak (mm) 48 
Functional length (mm) 48 
Maximum closure pressure (cm H;,O) 48 


Maximum transmission pressure ratio (96) 48 


At maximum urethral pressure 

Response to single cough 
Minimum pressure (cm H,O) 
Sustained pressure (cm H,Q) 
Recovery time (s) 

Response to six coughs 
Minimum pressure (cm H;,O) 
Sustained pressure (cm H;,O) 
Recovery time (s) 


bee BEB 


Collagen content Skin thickness 

r P n r P 
40-28 «0-05 53 —0-17 NS 
- 0-23 NS 53 —0-15 NS 
+0-37 <0-02 53 —0-07 NS 
+0-20 NS 53 —()-02 NS 
+0-36 <0-02 53 +0-15 NS 
+0-31 «0-05 53 —0 16 NS 
+0-04 NS 53 —_ 0:02 NS 
4-0-19 NS 53 —-11 NS 
—0-44 <0 01 50 —(0-08 NS 
+0 32 <0-05 50 —0-33 «0-02 
+0:29 «0-05 50 —0-08 NS 
-0-32 «0-05 50 —0-13 NS 
0-45 «0-01 50 ~()-09 NS 
+0 30 <0-05 50 +0-09 NS 
+0 22 NS 50 --0-12 NS 
—0-23 NS 50 10-16 NS 
+0-25 NS 50 -F0-06 NS 
0-33 «0-02 50 --0-22 NS 
—0-19 NS 50 —0-08 NS 





NS, Not significant 


specifically ‘seen’ as an effect on the maximum 
transmission pressure ratio. 

Skin thickness and collagen content decline 
after the menopause (Brincat et al. 1983), and 
Rud (19805) has shown that urethral pressure 
deteriorates with age. It 1s therefore possible 
that the correlations presented here (between 
collagen and urethral pressure profile variables) 
are merely spurious and just an effect of age. 
However, the fact that collagen content, rather 
than skin thickness, acts as a better correlate 
suggests that this is not merely an age-related 
phenomenon but that it is specifically collagen 
rather than general connective tissue status that 
is influential in the generation of urethral pres- 
sures. Further, it is interesting to note that col- 
lagen correlated positively with sphincteric 
function while the only significant correlation 
with skin thickness was negative. 

Analysis of collagen is important because it 
appears to be oestrogen dependent. As skin col- 
lagen correlates with some aspects of urethral 


function, our hypothesis is that oestrogen- 
induced increase in skin collagen would also 
result in improved sphincteric function. This 
hypothesis can be readily tested by examining 
women after oestrogen replacement therapy. 

The effect of the menopause on urethral func- 
tion could therefore be monitored by analysis of 
skin changes. The effect of oestrogen on col- 
lagen metabolism may be directly mediated on 
fibroblasts or indirectly via other hormonal axes 
(e.g. growth hormone). In either case collagen 
may be the pivot through which oestrogens have 
their beneficial effect on sphincteric function 
(Hilton & Stanton 19835). 
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Clinical features of women with chronic lower 
abdominal pain and pelvic congestion 


R. W. BEARD, P. W. REGINALD, 


JANE WADSWORTH 


Summary. The clinical features of 35 women with pelvic pain and 
demonstrable congestion on pelvic venography have been characterized 
by comparing their symptoms and signs with those of 22 women with 
pelvic pain due to classical pathology. Women with pelvic pain and 
congestion had a mean age of 32-4 years, were more often multiparous 
and had had symptoms for 6 months to 20 years. The pain was dull and 
aching with sharp exacerbations. In individual women it commonly 
occurred on one side of the abdomen but unlike the pain due to ‘classical 
pathology’, it could occur on the other side. The pain was exacerbated 
by postural changes, and walking. Congestive dysmenorrhoea, deep 
dyspareunia and postcoital ache were common findings in women with 
pelvic congestion and 60% had evidence of significant emotional dis- 
turbance. The combination of tenderness on abdominal palpation over 
the ovarian point and a history of postcoital ache was 94% sensitive and 
77% specific for discriminating pelvic congestion from other causes of 


pelvic pain. 


Pelvic pain for which, until recently, no obvious 
somatic pathology could be found is a well 
known, frequent and poorly understood com- 
plaint in women of reproductive age (Renaer 
1981). It leads to a variable interference with 
daily life ranging from occasional absence from 
work to serious marital disharmony. In its acute 
form, it may lead to emergency admission to 
hospital for suspected appendicitis or ectopic 
pregnancy. Despite wide-ranging studies which 
have been published over the last 150 years, the 
condition and its management have remained an 
enigma. 

The classical studies by Taylor (1949a, b, c, 
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1954) in the USA and more recently by Renaer 
et al. (1980) have done much to characterize the 
condition but they fall short of convincingiv 
demonstrating its cause and, of even greater 
importance, of proposing an effective form of 
treatment. Taylor's work was done at a time 
when investigative tools such as laparoscopy, 
pelvic venography and ultrasound were not 
available. In addition, many studies of this con- 
dition can be criticized because of poor design 
and the use of defective diagnostic methods 
which did not allow a satisfactory distinction 
between different causes of the pelvic pain. 

An earlier laparoscopic study by Beard er al. 
(1984) showed that 91% of women complaining 
of chronic pelvic pain with no other pelvic path- 
ology had dilated veins and vascular congestion 
in the broad ligaments and ovarian plexus. 

The study reported here was designed to 
define the clinical features of women with pelvic 
congestion and to determine whether it is poss- 
ible to distinguish them from those with other 
pelvic pathology. 
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Fig. 1. Abnormal pelvic venogram taken at the end of injection of 
contrast medium. Note the dilated ovarian veins. The right ovarian 
vein is seen crossing the transverse processes of the lower lumbar 
vertebrae. Congestion of the ovarian hilum is shown by the loss of 
definition of individual veins. Large dilated veins draining the myo- 
metrium can also be seen. 


Patients and methods 


A structured questionnaire was administered to, 
and a clinical examination performed by one of 
the two authors (P.W.R. and R.W.B.) on 68 
consecutive patients with a history of chronic 
lower abdominal pain seen in the Pelvic Pain 
Clinic at the Samaritan Hospital for Women. On 
laparoscopy, 25 women had evidence of pelvic 
pathology and 43 did not. Of these 43 women, 35 
(group 1) had evidence of pelvic congestion on 
pelvic venography (Fig. 1). Eight were excluded 
either because they had a normal venogram or 
venography had not been done. Of the 25 
women with pelvic pathology, 22 (group 2) had 
no evidence of pelvic congestion on venography 
(Fig. 2). Specific pathology in this group was 
endometriosis in 10 women, obvious old pelvic 
inflammatory disease in 11 and one had fibroids. 
The questionnaire was also administered to, and 
a clinical examination performed on 36 women 
admitted for sterilization during this period 
(group 3). None of them complained of pelvic 
pain and pelvic venography was not done. At 
laparoscopy all but one were found to have 
normal pelvic organs. 


The characteristics of the women in each 
group are compared in Table 1. Only 2946 were 
nulliparous in group 1 compared with 7746 in 
group 2, while all the women in group3 were 
parous. The three groups are similar in age, 
ethnic origin and educational status. The possi- 
bility of diagnostic overlap between groups 1 
and 2 was raised by us in a previous study (Beard 
et al. 1977) but has been minimized in this study 
by pelvic venography. 


Statistical analyses 


All categorical data were analysed by either the 
xi test modified by the Yates’ correction or Fish- 
er's exact test when the expected number in any 
cell was less than 5. When the two groups of 
pelvic pain patients were compared with 
group 3, the x? was partitioned to allow com- 
parison of groups 1 and 2. Data for duration of 
pain in Table 1 were not normally distributed so 
the Mann-Whitney U-test was used to test the 
significance of the difference between the 
groups. 
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Fig. 2. Normal pelvic venogram taken at the end of injection of con- 
trast medium. Note the virtual disappearance of dye which has already 
drained into the circulation. Narrow ovarian veins are shown bilat- 
erally with the outline of the ovarian hilum. Five veins draining the 
myometrium can just be discerned. 


Table 1. Characteristics of the patients and their pain 





Group 1 Group 2 Group 3 
(n = 35) (n = 22) (n = 36) 

Mean age (years) 32.4 29.5 34-6 
Range 21-41 18-41 26—42 
Nulliparous 10 (29%) 17 (77%) 0 
Multiparous 25 (71%) 3 (23%) 36 (100%) 
Single/divorced 12 (34%) 15 (68% ) 9 (25%) 
Married 23 (66%) 7 (32%) 27 (75%) 
Duration of pain (months) 

Median 30 24 

Range 6-240 6-108 P«0-25 
Nature 

Dull ache 11 10 

Dull and sharp 15 3 P«0-5 

Other types 9 9 

Acute/severe episodes 33 9 P<0:001 
Position 

Right iliac fossa 14 5 

Left iliac fossa 7 2 P<()-05 

Both 12 4 

Other 2 11 

Pain moves 23 5 P<0-01 
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Definitions 


Pelvic congestion. This was diagnosed at pelvic 
venography by the presence of ovarian vein 
dilatation, stasis (as evidenced by slow clearance 
of dye) and visual evidence of vascular con- 
gestion in the ovarian plexus. These are assessed 
objectively by a scoring system (Beard etal. 
1984). A score of 25 is abnormal and indicates 
the presence of this condition. 


Chronic pelvic pain. A history of lower abdomi- 
nal pain for 26 months. 

Pelvic inflammatory disease. The finding at 
laparoscopy of adhesions in the pelvis. 
Dysfunctional menstrual bleeding. Defined as 
heavy bleeding (clots), or prolonged bleeding 
(77 days) or irregular bleeding with a cycle vary- 
ing more than 6 days. 
Dysmenorrhoea, ‘congestive’. Pain 
before the onset of menstruation. 


Starting 


Dysmenorrhoea, ‘spasmodic’. Pain starting on 
or after the first day of menstruation. 


Regular sexual intercourse. A stated frequency 
of intercourse of at least once a week. 
Postcoital ache. A persistent pain starting after 
intercourse and lasting for a variable time up to 
24 h. 


The ‘ovarian point. An anatomical landmark 
situated at the junction of the upper and middle 
thirds of a line drawn between the umbilicus and 
the anterior superior iliac spine. 

Congested cervix. Blueing of the cervix, often 
spreading to the vagina, similar to that seen in 
pregnancy. 


Results 
Duration, nature and position of the pain 
(Table I) 


The median duration of the pain was not signifi- 
cantly longer in group! than in group2 (30 
compared with 24 months). In both groups the 
nature of the pain was dull with occasional sharp 
episodes. There were, however, more acute 
severe episodes of pain in group | sufficient to 
result occasionally in emergency admission to 
hospital. 

The side of the abdomen on which the pain 
commonly occurred was not a useful distinguish- 
ing feature between groups. However, the 
women in group | more often admitted that the 
same pain was sometimes felt on the opposite 


side to the side complained of. In group 2 the 
position of the pain was more often constant. 


Factors exacerbating and alleviating the pain 
(Table 2) 


Factors such as walking, standing, lifting and 
bending which tended to exacerbate the pain 
more often in group 1 than 2. Stress (tension or 
excitement) was more often mentioned as exac- 
erbating the pain by women in group 1. Various 
factors which alleviated the pain were men- 
tioned by 71% in group 1 and by 50% in group 2 
while overall there was no significant difference 
between the groups. Lying down and analgesics 
tended to be more helpful for the women in 
group 1. 


Associated symptoms (Table 3) 


Associated symptoms, in particular backache, 
vaginal discharge and headache occurred signifi- 
cantly more frequently in group 1. 


Surgical and medicai history (Table 4) 


Groups | and 2 were compared with the control 
group 3 to determine the frequency of medical 
and surgical conditions commonly reported by 
women with pelvic pain. 

Sixteen women (46%) in group 1 and nine 
(41%) in group 2 had been told at some time 
before coming to the clinic that they were suffer- 
ing from pelvic inflammatory disease compared 
with 8% in group 3. Nine women in group 2 had 
suspected pelvic inflammatory disease, In all of 
whom it was confirmed at laparoscopy while in 
group | it was suspected in 16 (46%) and proven 
in none. Appendicectomy was performed more 
commonly in women complaining of pain from 
whatever cause, tending to be more frequently 
done in women with pelvic congestion (group 1). 
The prevalence of varicose veins in the legs was 
similar in all three groups. 


Menstrual and sexual history (Table 5) 


Dysfunctional bleeding was significantly more 
frequent in group 1 (54%) than in groups 2 and 3 
(27% and 22%). Dysmenorrhoea was more 
common in groups 1 and 2 than in group 3 but in 
group 1 the dysmenorrhoea was ‘congestive’ 
(89%) whereas in groups2 and 3 it was more 
only ‘spasmodic’ (81% and 72% respectively). 
Regular sexual intercourse was less common 





Chronic pelvic pain 157 
Table 2. Factors which exacerbate and alleviate the pain 
Group 1 Group 2 

Factors (n = 35) (n = 22) 
Exacerbating factors present 30 (86%) 11 (5096) P«0-01 

Walking 17 4 

Standing 14 4 

Lifting 17 1 

Bending 7 1 

Stress 8 1 
Alleviating factors present 25 (7196) 11 (5096) P<0-25 

Lying down 18 5 

Analgesics 18 4 

Local heat 9 2 

Relaxation 9 2 

Antibiotics 0 1 
Table 3. Major associated symptoms 

Group 1 Group 2 

Symptoms (n = 35) (n = 22) 
Number with one or more additional 

symptoms 33 15 P<0-05 
Backache 21 (60%) 7 (32%) 
Vaginal discharge 16 (46%) 5 (23%) 
Headache 19 (5496) 6 (2796) 
Table 4. Surgical and medical history 

Group 1 Group 2 Group 3 

History (n = 35) (n = 22) (n = 36) 
Pelvic inflammation 

Suspected 16 (46%) 9 (41%) 3 (8%) 

Proven 0 11 1 
Endometriosis 0 10 0 
Appendicectomy 12 (33%) 4 (18%) 4 (11%) 
Other abdominal surgery (excluding 

laparoscopy) 6 5 6° 





X? for all three groups: *P>0-05; y? partitioned for groups 1 and 2: *P>0-05. 


amongst women in group 1 compared with those 
in group2. Deep dyspareunia was a common 
symptom in both the pam groups (71% and 
41%) compared with group3 (11%) and 
occurred significantly more frequently 
group 1 than2. Postcoital ache was found in 65% 
in group 1 compared with 9% in group 2 and 8% 
in group 3. 

Frequency of factors likely to be associated with 
emotional disturbance (Table 6) 


Chronic emotional disturbance has been 


in: 


reported in women with no obvious pathology to 
account for their pain (Beard et al. 1977; Duncan 
& Taylor 1952). In this study, we have compared 
the frequency of occurrence of the following 
factors likely to be a precipitating cause or a part 
of chronic emotional disturbance. 

Factors in childhood: (i) death of one or both 
parents, (ii) parents divorced or separated, (iii) 
brought up by one or neither parent, (iv) 
unhappy memories of childhood. Factors in 
present life: (i) divorced, separated or unhappy 
with husband, for married women, (1i) current 
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Table 5. Menstrual and sexual history 





Group 1 

History (n = 35) 
Dysfunctional bleeding 19 (54%)t 
Dysmenorrhoea 27 (77%) 

Spasmodic 3 

Congestive 24. 
Regular sexual intercourse 19 (5496)1 
Dyspareunia 25 (7196)1 
Postcoital ache 23 (65%)ttt 


Group 2 Group 3 
(n = 22) (n = 36) 

6 (27%) 8 (22%)* 
16 (73%) 18 (50%)* 
13 13 

3 5 
16 (73%) 30 (83%)** 

9 (41%) 4 (11%)*** 

2 (9%) 3 (8%)*** 


Y? for all three groups: *P<0-05, **P<0-01, ***P<0-001. x? partitioned for groups 1 and 2: *P>0-05, £P«0-05, 


t#¢P<0-001. 


Table 6. Factors associated with emotional disturbance 


One or more emotional factors 


Group 1 


(n = 35) 


21 (60%) 


x? for all three groups: *P<0-05. x? partitioned for groups 1 and 2: *P>0-05. 


Table 7. Physical signs on vaginal examination 


Group 1 
Physical signs (n = 35) 
Ovarian point tenderness 22 (77%) ttt 
Cervix 
Congested appearance 6 (17%) 
Excitatation pain/upward 
movement 16 (4696)1tt 
Uterus 
Anteverted/vertical 23 (66%) 
Bulky 14 (40%) 
Tender on pressure 20 (57%) 
Ovaries 
Tender 30 (86%)+#t 
Enlarged 6 (17%)* 


Group 2 Group 3 
(n = 22) (n = 36) 
8 (36%) 10 (27%)* 
Group 2 Group 3 
(n = 22) (n = 36) 
4 (18%) 5 (15%)*** 
3 (1496) 2 (690) 
1 (596) 2 (69p)*** 
18 (8296) 24 (67%)* 
8 (36%) 15 (4296)* 
9 (41%) 2 (6%)*** 
7 (32%) 9 (25%)*** 
1 (5%) 3 (8%) 





x? for all three groups: *P>0-05, ***P<0-001 x? partitioned for groups 1 and 2: *P>0-05, t¢¢P<0-001. 


or recent close relationship unhappy, for single 
women. 

Table 6 shows that there is a tendency for 
women in groups 1 and 2 to have more emo- 
tional disturbance than those in group 5. There 
was no significant difference in the frequency 
between groups 1 and 2. 


Abdominal examination (Table 7) 


The finding of ovarian point tenderness on deep 
palpation was a more common sign in group 1 
(77%) than in groups 2 (1896) and 3 (14%). 


Vaginal examination (Table 7) 


The cervix appeared congested in a few women 
in all groups and this was not a distinguishing 
physical sign between groups. Lateral or upward 
movement of the cervix elicited excitation pain 
significantly more often in group 1 (46%) than in 
groups 2 (596) and 3 (696) respectively. The pos- 
ition of the uterus, its size and tenderness of the 
uterosacral ligaments did not prove to be useful 
distinguishing features between groups. Tender- 
ness during bimanual compression of the uterus 
was significantly more frequent in groups 1 and 2 


^ 


(57% and 41%) than in group 3 (6%). The most 
useful distinguishing physical sign proved to be 
the marked ovarian tenderness elicited by gentle 
compression on vaginal examination. In 86% of 
women in group 1, one or both ovaries were 
tender compared with 32% in group 2 and 25% 
in group 3. This difference is highly significant. 


Combination of symptoms 


Marked differences were observed between 
groups 1 and 2 for many of the reported symp- 
toms or clinical findings. The symptoms and 
findings were combined in a variety of ways to 
try to discriminate between women with pelvic 
congestion and those with other specific pelvic 
pathology. The most discriminating combina- 
tion of symptoms and signs was postcoital ache 
and ovarian point tenderness. If either or both of 
these symptoms were present, the discrimina- 
tion between groups 1 and 2 was 94% sensitive 
and 77% specific. Other combinations which 
also discriminated well were postcoital ache 
and/or ovarian tenderness (97% sensitive, 64% 
specific) and also ovarian point tenderness 
and/or pain reported as m. ~ ing from one side to 
the other (94% sensitive and 68% specific). 


Di š 


The study has shown that careful questioning 
and examination of women presenting with pel- 
vic pain of more than 6 months duration can, 
with some certainty, distinguish those with pel- 
vic congestion from those with some other cause 
for their pain. 

We have observed that a history of postcoital 
ache and/or ovarian point tenderness provides 
the best discrimination between the two groups 
of women, and it would be valuable to see 
whether this was observed in a larger series or 
whether this was specific to these study groups. 

One of the most striking features of pelvic 
congestion is that the condition is confined to 
women of reproductive age. Steege (1983), 
reviewing five studies of women with pelvic pain 
syndrome, noted that the mean age ranged from 
28 to 34 years. In our study the mean age was 
32-4 with a range of 21—41 years. We concur with 
Taylor (1954) who noted in his study of 205 
women that ‘no instance of this condition occur- 
ring after the menopause is reported in this 


` 
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series’. This is an important observation for not 
only is it of diagnostic value but it also provides a 
clue to the aetiology of the condition. 
Typically, the pain of pelvic congestion is a 
dull ache similar in character to that in the legs 
complained of by individuals with varicose 
veins. Commonly, the pain is present only on 
one side, but direct questioning usually reveals 
that in most women it occasionally occurs on the 
other side. This is an important distinguishing 
feature from the pain of, for example, endo- 
metriosis which tends to be constant in position. 
The pain of pelvic congestion is brought on by 
walking or exacerbated by movement such as 
using a vacuum cleaner or a sudden rise in intra- 
abdominal pressure from lifting an object. 
Over the years, pelvic congestion has been the 
most popular explanation for the pain (Renaer 
et al. 1980). The dull aching, the congestive dys- 
menorrhoea, the postcoital ache and the close 
association with dilated pelvic veins support this 
concept. It also seems likely that the numerous 
additional complaints of these patients such as 
backache, excessive vaginal discharge, deep dys- 
pareunia and urinary symptoms (Taylor 1954), 
often cited as evidence of the neuroticism of 
these women are, in reality, due to the general 


pelvic congestion. Corroborative evidence that 


dilation and congestion in the pelvic veins is a 
cause of the pain has recently been produced 
from our group by performing pelvic venograms 
on women with pelvic pain syndrome during an 
acute attack of pain. When a selective veno- 
constrictor, dihydroergotamine, was admin- 
istered intravenously during an acute attack of 
pain, a narrowing of the dilated veins with reduc- 
tion of the congestion and diminution in pain 
was observed (Reginald et al. 1987). 

The findings on vaginal examination reported 
in our study are to some extent at variance with 
those of other authors. We have found that the 
most diagnostically useful sign of pelvic con- 
gestion is tenderness of one or both ovaries. This 
Observation was supported by the finding of 
abdominal tenderness over the ovarian point 
which we have shown as probably being due to 
compression of the ovarian vein with resultant 
back-pressure on the hilum of the ovary (Beard 
et al. 1984). We also found that the pain elicited 
when one or both ovaries are gently compressed 
during a vaginal examination is the same as the 
pain complained of, and is the most common 
physical sign in pelvic congestion, 8696 in our 
series compared with 2796 in the series reported 
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by Taylor (1954). In contrast to our findings, 
both Renaer (1981) and Taylor (19495) stress 
that tenderness of the posterior parametrium 
and uterosacral ligaments is the most useful 
diagnostic sign (present in more than 80% of 
their patients). We too observed that upward 
movement of the cervix produced pain but only 
in 46% of our patients in group 1 and the dis- 
crepancy between the studies may be due to 
when and how the vaginal examination is per- 
formed. When a patient says she 1s free of pain, 
tenderness can nearly always be elicited by gen- 
tle ovarian compression, whereas much more 
vigorous manipulation of the cervix and utero- 
sacral ligaments is required to elicit tenderness. 
Again, in contrast to Renaer (1981), we found 
the uterus to be tender in 57% of the women in 
group 1. 

Truc & Musset (1973), reviewing the litera- 
ture, found a close association between pelvic 
pain, retroversion of the uterus and dilated pel- 
vic veins. Allen & Masters (1955) have made 
much of this association ascribing the condition 
to laceration of the broad ligament. Our experi- 
ence, like that of Taylor (19495), has been dif- 
ferent. In our study, the position of tke uterus 
was the same in patients with pelvic congestion 
as in those in the control group. Like Renaer 
(1981), we rarely found a 'laceratior' of the 
broad ligament as described by Allen & Masters 
(1955). More often it has proved to be a chance 
finding in women being investigated for condi- 
tions other than pelvic pain. 

Taylor (19496) reported that in only 15% of 
his patients was the uterus bulky and th2 ovaries 
enlarged. In contrast, we found that the uterus 
was enlarged in 40% but this was not different 
from our control series. The disparity in findings 
is almost certainly due to the unreliability of 
clinical assessment of uterine size, particularly 
when the enlargement is not marked. Our 
current studies using ultrasound scanning which 
is a more reliable method show that the size of 
the uterus is increased. 

One of the more striking features of the 
history of the women with pelvic congestion is 
the frequency with which pelvic inflammatory 
disease has been diagnosed in the past, usually 
for no other reason than the supposition that 
young women are more likely to have a sexually 
transmitted disease. Once such a diagnosis is 
made, usually without laparoscopic evidence, 
each subsequent attack of pain is regarded by the 
patient's doctor as a recurrence of inflammation 


and is treated with antibiotics. Inevitably, such a 
sequence of events reinforces the fear of young 
women, looking forward to having children 
some day, that they have tubal pathology which 
wil make them infertile. This repetitive 
sequence of symptoms/diagnosis/treatment cre- 
ates what has been described as the ‘pelvic crip- 
ple’ (Leading Article 1981). In our study, 46% of 
the women with pelvic congestion believed they 
had recurrent pelvic inflammatory disease. Like- 
wise, there is also a tendency to resort to abdom- 
inal surgery for supposed pelvic pathology in 
these women. Taylor (1954) reported in his 
series of 205 women that 90 had had abdominal 
operations ranging from appendicectomy to 
ovarian and uterine surgery. The high rate of 
gynaecological surgery in relatively young 
women cannot be justified. There is too much of 
a tendency for surgeons to assume that any 
unusual finding in the pelvis is a cause of the 
pelvic pain complained of (Kresh et al. 1984). 
We have found that 5696 of women with pelvic 
congestion have polycystic ovaries (J. Adams 
et al., unpublished observations) and quite com- 
monly follicular cysts are present. These single 
cysts are transitory and cannot be the cause of 
the chronic pain, but they are often removed, 
leading to tubo-ovarian adhesions which may 
impair fertility. Our study also shows that a 
history of appendicectomy is common amongst 
women with pelvic congestion, which suggests 
that many of them had a normal appendix 
removed when no other cause for the pain could 
be found. 

Emotional disturbance amounting to psycho- 
logical illness has been frequently reported for 
women with chronic lower abdominal pain 1n the 
absence of pathology (Beard et al. 1977; Gidro- 
Frank et al. 1960; Benson et al. 1959). Duncan & 
Taylor (1952) studying 36 women with pelvic 
pain syndrome found that 'they had experienced 
in childhood almost no secure family life after 
which to pattern their own subsequent exis- 
tence’. They went on to comment that in 34 
women, the onset of the pain could be related to 
a stressful life situation. A previous study con- 
firmed the tendency to diminished libido 
amongst women with pelvic congestion (Beard 
etal. 1977). In the present study, five factors 
were considered as indices of emotional disturb- 
ance and 60% of those with pelvic congestion 
had one or more such factors compared with a 
significantly lower rate of 27% in the group of 
normal women. This result is supported by the 


observation of Duncan & Taylor (1952) who 
noted that 29 of the 36 women with unexplained 
pelvic pain had had an unfavourable family 
environment in childhood which, they sug- 
gested, led to emotional disturbance in later life. 

Laparoscopy remains an essential part of the 
investigation of pelvic pain because it is still the 
only reliable means of excluding endometriosis. 
In addition, we have found that careful inspec- 
tion of the broad ligament and the hilum of the 
ovary reveals dilated veins that are usually 
regarded as being of no significance (Beard et al. 
1986). We have also shown that polycystic ova- 
ries, diagnosed by ultrasound, are usually visible 
through the laparoscope. Pelvic venography has 
proved to be an invaluable research tool. The 
procedure can be done on outpatients and has 
the great advantage that women can see the 
dilated veins on the television monitor. 
Although venography is an invasive procedure it 
is likely to remain a valuable investigation of 
pelvic pain because the congestion and vascular 
stasis are so well demonstrated. Ultrasound 
scanning is complementary to venography, 
being valuable for demonstrating dilated veins, 
polycystic ovaries and uterine enlargement (J. 
Adams et al., unpublished observations). 

The high prevalence of unexplained pelvic 
pain amongst young women is a cause of concern 
to hospital and general practitioners because it 
has been so difficult to do anything to relieve the 
pain. Because the pathophysiology was not 
understood many of these women were labelled 
as neurotic and having ‘psychogenic’ pain. At 
present various methods of treatment are being 
assessed by our group, but until the results of our 
current randomized controlled tria] are available 
no definite recommendations can be made. In 
the interim it is hoped that practitioners will find 
it helpful to make a plausible diagnosis of this 
hitherto enigmatic condition. 
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Increased uterine prostaglandin E receptors in 
menorrhagic women 


JUAN MARIA ADELANTADO, MARGARET C. P. REES, ANDRÉS LÓPEZ 


BERNAL, ALEXANDER C. TURNBULL 


Summary. PGE receptor concentrations were measured in myometrial 
samples collected from 10 women at hysterectomy. Five women had 
normal measured menstrual blood loss (35—44 ml) and the remainder 
had unexplained menorrhagia occurring in the absence of any uterine, 
pelvic or general pathology, with losses ranging from 85 to 925 ml. 
Median PGE receptor concentrations were significantly higher in the 
women with menorrhagia (1077 fmol/mg protein) than in the women 
with normal menstrual blood loss (625 fmol/mg protein) and correlated 
with menstrual blood loss (P<0-02). These findings suggest that unex- 
plained menorrhagia may simply be a constitutional variant in some 
women and that specific and potent PGE uterine receptor antagonists 
would furnish effective non-surgical treatment for unexplained 


menorrhagia. 


Unexplained menorrhagia, occurring in the 
absence of uterine, pelvic or general pazhology, 
is a common clinical problem, associated with 
excessive uterine prostaglandin (PG) levels. PG 
synthetase inhibitors can reduce menstrual 
blood loss in this condition and have been used 
successfully in its treatment (Willman et al. 1976; 
Anderson et al. 1976; Fraser et al. 1983). How- 
ever, when PG levels in endometrium, myo- 
metrium and menstrual fluid have been related 
to total menstrual blood loss, results have been 
conflicting (Smith et a]. 1981; Rees et al. 1984a, 
b). We have therefore investigated the potential 
role of PG receptors in the uterus in unexplained 
menorrhagia. PGs are thought to act through 
receptors in the cell membrane. PG receptors 
have been detected in human myometrium but 
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not endometrium (Wakeling & Wyngarden 
1974; Carsten & Miller 1981; Bauknecht et al. 
1981), and are occupied by PGs of the E series in 
preference to PGE;« (Bauknecht etal. 1981; 
Hofman et al. 1983; Giannopoulos et al. 1985). 

It has been reported that binding of PGE to 
myometrium was higher in women with unex- 
plained menorrhagia than in those with dys- 
menorrhoea, but menstrual blood loss was not 
measured in that study (Hofman etal. 1983). 
Such measurements are essential because there 
is such a poor relation between subjective and 
Objective assessments of menstrual bleeding 
(Chimbira et al. 1980; Fraser et al. 1984). In one 
study, less than 40% of women complaining of 
menorrhagia actually had menstrual losses 
>80 ml (Fraser etal. 1984). In this study, we 
have estimated PGE receptors in myometrial 
samples in women with pain-free periods with 
menstrual losses which had been found by direct 
measurement to be normal (<80 ml) or exces- 
sive (>80 ml) (Hallberg et al. 1966). 


Patients and methods 


Myometrial samples were obtained from 10 
women at hysterectomy. Operations were indi- 


_ 


cated because of a complaint of menorrhagia in 
the absence of pelvic pathology. The women 
were aged between 35 and 45 years and had 
regular (26-33 days) menstrual cycles. None had 
used either oral or intrauterine contraception or 
received any hormone therapy for at least 6 
months before surgery. None had been treated 
with PG synthetase inhibitors in the cycle pre- 
ceding hysterectomy. Menstrual blood loss, 
which had been estimated by the alkaline 
haematin method (Hallberg & Nilsson 1964) for 
two periods before operation, ranged from 35 to 
925 ml, with five women having menorrhagia 
(>80 ml) (Haliberg et al. 1966). Specimens from 
the uterine corpus were obtained throughout the 
menstrual cycle but not during menstruation 
(see below). Permission was obtained from the 
Oxford Ethics Committee. 


Estimation of prostaglandin E receptors 


The uterus was opened immediately after 
removal and a portion of myometrium, freed 
from endometrial and peritoneal layers, was 
washed in 0:15 M NaCl, frozen in solid CO, and 
stored at —70?C. Under these conditions the 
samples were stable for at least 2 weeks. The 
concentration (fmol/mg protein), and affinity 
(Kd, nM) of PGE receptors were measured as 
described previously (Adelantado etal. 1985; 
Adelantado 1985). The samples were incubated 
with varying concentrations (0-25-25 nM) of 
radiolabelled PGE, with and without a 1000-fold 
excess of non-labelled PGE,. Optimal binding 
was achieved after 45 min at 20 °C. Non-specific 
binding averaged 10% of total binding. Non- 
parametric tests (Mann-Whitney and Spearman 
rank correlations) were employed since men- 
strual blood loss is not normally distnbuted. 

Preliminary validation studies showed no 
statistically significant differences in 73H-PGE, 
binding at different phases of the menstrual 
cycle. The median and range of receptor con- 
centrations in the follicular phase were 720 (369— 
983) fmol/mg protein, with a Kd of 1:5 (1-1- 
1-9 nM; n = 5) and corresponding values in the 
luteal phase were 834 (256-1161) fmol/mg pro- 
tein with a Kd of 1-7 (1-0-2-3; n = 15). 


Results 


Table 1 shows that the concentration of PGE 
receptors was significantly higher in women with 
excessive menstrual blood loss (780 ml) than in 
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those with normal blood loss (Hallberg et al. 
(1966): 1077 (730-1400) (median and range) 
compared with 625 (175—758) fmol/mg protein 
(P<0-02). The calculated affinity of the recep- 
tors (Kd) in the two groups was similar. There 
was a significant positive relation between men- 
strual blood loss and myometrial PGE receptor 
concentrations across the whole range (r, 0-639, 
P«0-05). 


Discussion 


The presence of PGE binding sites in human 
myometrium has been confirmed (Wakeling & 
Wyngarden 1974; Carsten & Miller 1981; Bauk- 
necht etfal. 1981). Their high affinity and 
specificity accords with their being true PG 
receptors and the myometnal PGE receptor 
concentrations and their apparent Kd are similar 
to values reported by other authors (Bauknecht 
etal. 1981; Giannopoulos et al. 1985). Hofman 
et al. (1983) reported lower concentrations but 
this discrepancy could be explained by the dif- 
ferent temperature of incubation and technique 
to separate free and bound ligand. 

This is the first report of a significant direct 
correlation between myometrial PGE receptor 
concentration and measured menstrual blood 
loss. Higher concentrations were found in 
women with unexplained menorrhagia than in 
women with normal menstrual loss, confirming a 
previous report (Hofman ef al. 1983) that myo- 
metrial PGE receptors could be increased in 
women complaining of menorrhagia, although 
menstrual blood loss was not measured in that 
study 


Table 1. ?H-prostaglandin E, binding in human myo- 
metrium-in relation to menstrual blood loss 


Receptor 
Blood loss concentration Kd 
(ml) (tmol/mg protein) (nM) 


35 620 1:5 
35 758 1-0 
37 697 1-1 
40 175 1-1 
44 625 22 
85 1077 1-5 
112 1208 1-1 
137 1024 1:2 
197 730 1-1 
925 1400 2-4 
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PGE is a vasodilator and could potentially 
affect menstrual blood loss (Moncada & Vane 
1979), but our current techniques carnot dis- 
tinguish between myometrial and vascu ar bind- 
ing sites and further work is required. The 
tendency to greater PGE production dzscnbed 
in the endometrium of menorrhagic women 
(Smith et al. 1981) suggests an altered response 
to this PG which could be accounted for by 
increased PGE receptor levels. Furthermore, 
our data provide another pointer to the mode of 
action of fenamates used to reduce menstrual 
blood loss. These agents not only reduce PG 
synthesis but also act at the receptor level (San- 
ger & Bennett 1979; McClean & G_uckman 
1983) possibly by interfering with PGE binding, 
a topic currently under investigation in this 
laboratory. 

Our findings also suggest that unexplained 
menorrhagia may simply represent a constitu- 
tional variation in some women in accord with 
the study by Hallberg et al. (1966) who found no 
significant change with age in the distribution of 
menstrual blood loss. If increased myometrial 
PGE receptor concentrations are causally 
related to unexplained menorrhagia, pctent and 
specific antagonists of uterine PGE receptors 
should provide effective medical treatment for 
this common disorder. 
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A randomized trial of progestogens in the primary 
treatment of endometrial carcinoma 


R. R. MACDONALD, JANE THOROGOOD, M. K. MASON 


Summary. A randomized trial was arranged in Yorkshire to assess 
whether progestogens would improve survival as part of the primary 
treatment of endometrial carcinoma, in conjunction with surgery and 
radiotherapy. A total of 429 patients was randomized on diagnosis to 
the progestogen or control group and treated locally according to an 
agreed protocol. All the patients are now more than 1 year after 
operation and over half are more than 5 years after operation. The 
projectéd overall 5-year survival rate is 7696 but contrary to expectation 
there is no statistically significant difference in survival between the 
patients treated with prcgestogens and the control group even after 
statistical adjustment for known prognostic factors. 


Five-year survival for patients with endometrial 
carcinoma remains disappointing with an overall 
crude survival rate in England and Walss of just 
56-896. The survival rate, allowing fcr deaths 
from other causes, is 66:176 in England and 
Wales and 66-5% in Yorkshire (Joslin & Thor- 
ogood 1986). The standard surgical treatment is 
total hysterectomy with bilateral salpingo- 
oophorectomy. Since the risk of lymph gland 
involvement varies with the stage and aature of 
the tumour, radical Wertheim's hysterectomy 
has been advocated for undifferentiated and 
invasive tumours (Lewis et al. 1970) but without 
evidence of improved survival after surgery. 
Postoperative intravaginal irradiation has 
reduced vaginal recurrence (Dobbie 1953) and 
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there are claims that high energy radiation to the 
pelvic lymph glands reduces pelvic recurrence 
and improves survival (Joslin et al. 1977; Joslin 
1986), but there remains a need for a fresh 
approach. 

Prolonged unopposed oestrogen stimulation 
is believed to be a major factor in the aetiology 
of endometrial carcinoma (Braunstein 1984). In 
patients with recurrent endometrial carcinoma 
high-dose progestogen therapy induces objec- 
tive remission in 30-40% (Taylor 1975) and pro- 
gestogens have been recommended as part of 
the primary treatment (Taylor 1979). Apparent 
cure from endometrial carcinoma has been 
reported recently in younger patients treated 
with progestogens alone (Bokhman et al. 1985; 
Thornton et al. 1985). We felt that there was a 
case for a randomized controlled trial to decide 
whether progestogens, in association with sur- 
gery and radiotherapy, were of any value as part 
of the primary treatment of endometrial 
carcinoma. 


Patients and methods 


The drug chosen was medroxyprogesterone ace- 
tate (MPA) which can be given by intramuscular 
injection or by mouth as 100-mg tablets. As a 
group, the acetoxy progestogens are potent pro- 


gestational agents with minimal side-effects 
even at high dose rates. MPA has a weak cortico- 
steroid effect at 300 mg per day but not at 100 mg 
per day (Macdonald 1973). 

A working party composed of gynaecologists, 
radiotherapists and pathologists in the York- 
shire region agreed a protocol for standard treat- 
ment with surgery and radiotherapy which could 
be given locally throughout the region. It was 
postulated that the addition of progestogen 
therapy as part of the primary treatment would 
be likely to improve survival, especially in the 
patients with well-differentiated tumours. Ethi- 
cal approval was sought in each district to allow 
random allocation so that approximately half the 
patients would have pre- and postoperative pro- 
gestogen therapy in addition to the standard sur- 
gery and radiotherapy. 

The only exclusions from the trial were 
patients with stage IV disease whose treatment 
would normally differ from the protocol, and 
any patient taking other hormone therapy at the 
time of diagnosis. In the event of drug side- 
effects the gynaecologist had the option to dis- 
continue treatment but surveillance continued. 
It was agreed that if the tumour recurred, further 
treatment should be given at the discretion of the 
local gynaecologist, and the end point of the trial 
would be the death of the patient from tumour or 
other cause. 

Dr Ian Sutherland kindly supplied prenum- 
bered cards in sealed envelopes to allow random 
allocation by telephone from the regional 
oncology centre. He indicated that it would be 
necessary to aim at a total number of patients 
entering the trial which would be expected to 
yield eventually something like 60—70 deaths in 
order to exclude a mortality difference of 10%. 
In the event we calculated that with an expected 
survival in the control group of 7596 we would 
need to observe 111 deaths in order to detect a 
10% improvement in survival with 90% power 
and « of 596. 

When endometrial carcinoma was diagnosed 
on curettage the gynaecologist notified the 
regional oncology centre, and with informed 
consent the patient was randomly allocated to 
the control or progestogen group without any 
stratification by age or grade of tumour. 

The treatment schedule included total hys- 
terectomy with bilateral salpingo-oophorectomy 
for all patients followed by postoperative radio- 
therapy modified according to the site and extent 
of tumour. No radiotherapy was used in patients 
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with well-differentiated tumours confined to the 
upper one third of the uterus with depth of invas- 
ion less than one tbird muscle thickness. Where 
the tumour involved the middle or lower one 
third of the uterus but not the endocervix, the 
patient was given intravaginal cathetron radio- 
therapy. Patients with more extensive tumour 
spread and all those with anaplastic tumours 
were treated with external radiation and 
cathetron radiotherapy to the upper third of the 
vagina. 

Those patients randomized to the pro- 
gestogen group received the following hormone 
therapy. As soon as possible after diagnostic 
curettage, and before hysterectomy, they were 
given intramuscular injections of 19 nor- 
hydroxyprogesterone caproate (gestronol, 
Depostat) in 100 mg daily for 5 days. Then from 
7 days after hysterectomy they were treated with 
MPA (Provera) tablets, 100 mg three times a 
day for the first year and then 100 mg daily for at 
least 5 years. Clinical and pathological details 
were recorded on a special pathology form 
which was filed in the patient’s notes. The diag- 
nosis and grade of endometrial carcinoma were 
confirmed subsequently by a second, and if 
necessary, a third independent pathologist. The 
gynaecologists knew which patients were being 
given progestogens but the initial pathological 
assessment and subsequent review of the regis- 
tration and follow-up forms was blind. 

The trial began on 1 January, 1975 and regis- 
trations closed on 31 December, 1983. Each 
patient was reviewed at least every 6 months 
when a follow-up form was sent to the oncology 
centre. On death a postmortem was performed 
whenever the relatives agreed. Survival was cal- 
culated by the life-table method and compared 
between groups by the log rank test (Peto et al. 
1977). 

Initial assessment of the first 382 registrations 
showed no significant disparity between the 
groups, indicating that the drug therapy was not 
obviously harmful and so the trial was 
continued. 

Five years after hysterectomy, additional 
information was requested about any change in 
blood pressure from registration, and about con- 
tinuing coital function. Student’s f-test was used 
to compare changes in blood pressure in each 
group. 

Results 
The total number of patients registered was 429, 
with 214 randomly allocated to the progestogen 
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Table 1. Reasons for withdrawal after overall analysis 


Progestogen 
group Control group 
Reasons (n — 214) (n — 215) 
Wrong diagnosis 16 24 
Inoperable 15 15 
Radiotherapy refused 3 6 
No record forms 2 2 
Total 36 47 


group and 215 to the control group. The follow- 
ing details give results to the end oí March 1985 
when all the patients were more than 1 year after 
operation and over half the patients more than 5 
years after operation. 

The patients were entered in the tria! on diag- 
nosis after curettage. A number of patients were 
subsequently found to be inoperable, required 
more extensive surgery, declined radiotherapy 
or in the end had another diagnosis end those 
patients were classed as *withdrawals' but were 
retained in the overall analysis to ensure an 
unbiased comparison of the two experimental 


groups; there were 36 withdrawals in the pro- 
gestogen group and 47 in the control group 
(Table 1). At some stage a number of 
patientswere given different treatment from that 
intended, usually omission of the progestogen 
for more than a month but occasionally a control 
patient was given progestogen by mistake and 
those patients were classed as 'protocol devia- 
tions' (Table 2). 

The total number of deaths to 31 March, 1985 
was 116 (Table 3). Neither crude death rate nor 
analysis after removal of withdrawals shows any 
difference between the progestogen and control 
groups (Fig. 1) (log rank test, P = 0-62 and P = 
0-71 respectively). 

Table 4 shows the FIGO stages, degree of 
differentiation, depth of muscle invasion and 
age ofthe patients in the two treatment groups at 
entry, for all patients and after removal of the 
‘withdrawals’. The 95% confidence intervals for 
these factors are presented in Table 5. 

It is of general interest that significant factors 
in survival were age (P<0-001) (Fig. 2) with 
100% survival under age 50, depth of muscle 
invasion (P<0-001) (Fig. 3), FIGO stage (Fig. 4) 


Table 2. Protocol deviations in patients included in the trial 








Progestogen group Control group 
Protocol deviation (n = 214) (n = 215) 
Incorrect drug treatment, iatrogenic error 13 7 
Consultant chose treatment after randomization 4 6 
Drug discontinued because of side-effects 23 - 
Drug discontinued due to patient error 12 — 
Total 52 13 
Tabie 3. Assessment of deaths at 31 March, 1985 
Progestogen group Control group 
(n = 214) (n = 215) 

All patients 

Number alive 154 159 

Number of deaths 60 56 
Number of deaths in cases subsequently withdrawn from analysis 

Tumour deaths 12 13 

Non-tumour deaths 9 8 
Number of deaths in cases receiving Incorrect treatment 

Tumour deaths 11 5 

Non-tumour deaths 6 4 
Number of deaths in full protocol group 

Tumour deaths 15 15 


Non-tumour deaths 


7 11 





Per cent surviving 


Per cent surviving 


Fig. 1. Survival rate. (a) Overall: —, Control (n = 215); . 
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Years 
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gestogen (n = 214); P = 0-6248. (b) After removal of withdrawals: ——, 


Control (n = 168); 


and differentiation (Fig. 5) but not progestogen 
treatment. 

Side-effects associated with MPA therapy 
were few despite the initial high dose. Eight 
patients taking Provera were noted to have 
developed hypertension, and in one of them 
blood pressure returned to normal when the 
drug was discontinued but there was no overall 
difference in blood pressure between the two 
treatment groups at 5 years (systolic: t = 0-46, 
P>0-05; diastolic: ¢ = 0-62, P>0-05). Cardio- 
vascular deaths in the two groups are shown in 
Table 6. 

Among 33 patients questioned about sub- 
sequent coital function, 10 out of 29 (5 in each 
group) who had been treated with postoperative 


. ., progestogen (n = 178); P = 0-7116. 


intravaginal radiation had complete vaginal 
stenosis and were no longer coitally active. 

On current data, after removal of withdrawals 
the probability of patients surviving 5 years is 
73-496 in the progestogen group and 79-946 in 
the control group. 


Discussion 


At the start of the trial we had expected to find 
worthwhile additional benefit from treatment 
with progestogens with longer survival in the 
treated patients. In theory the ‘operative 
umbrella’ like an antibiotic might have pre- 
vented implantation of cancer cells disseminated 
at the time of hysterectomy, and improved the 
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Table4. Distribution of patients by FIGOstage, differentiation, depth of muscle invasion and age at entry to the study 





All patients Included patients only* 
Progestogen Control Progestogen Control 

Variable (n = 214) (n = 215) (n = 178) (n = 168) 
FIGO stage 

IA 99 108 96 101 

IB 47 47 45 43 

II 26 13 24 11 

III 19 16 13 13 

IV 5 j — — 
Differentiation 

Well 68 74 61 64 

Moderate 75 74 68 65 

Poor/anaplastic 54 46 48 39 
Depth of invasion 

< 85 88 79 80 

2i 94 94 86 80 
Age group (years) 

«50 9 17 8 14 

50-59 62 70 55 59 

60-69 76 60 66 50 

70+ 67 68 49 45 





* Excluding patients subsequently withdrawn (as detailed in Table 1) but including protocol deviations who 
received incorrect treatment. 


Table 5. Prognostic factors and analysis of treatment effect allowing for these factors 








RR (95% CI) P-value 
(a) All patients 
Treatment group 1-09 (0-76 to 1-58) 0-63 
FIGO stage 1-98 (1-69 to 2-31) <0-0001 
Differentiation 1-53 (1:19 to 1-96) 0-0007 
Depth of invasion 2-44 (1:58 to 3-78) <0-0001 
Age group 2-22 (1-75 to 2-81) «:0-0001 
Treatment group, allowing for: 
FIGO stage 0-99 (0-66 to 1-47) 0-95 
Differentiation 1-06 (0-72 to 1-56) 0-76 
Depth of invasion 1:17 (0-78 to 1-75) 0-45 
Age group 1-04 (0-72 to 1-50) 0-83 
(b) Included patients only* 
Treatment group 1-09 (0-69 to 1-72) 0-71 
FIGO stage 1-65 (1:34 to 2-04) <0-0001 
Differentiation 1-42 (1-06 to 1-91) 0-02 
Depth of invasion 2:30 (1-40 to 3-77) 0-0007 
Age group 2:31 (1-72 to 3-10) <0-0001 
Treatment group, allowing for: 
FIGO stage 1-01 (0-63 to 1-60) 0-98 
Differentiation 1-08 (0-69 to 1-71) 0-74 
Depth of invasion 1-18 (0-74 to 1-87) 0-49 
Age group 1-00 (0:63 to 1-58) 1-00 
* See Table 4 for explanation. 


RR, Relative risk; CI, confidence interval. 
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Fig. 3. Survival rate by depth of muscle invasion. ——, <š (n = 159);. ., 


24 (n = 166); P = 0-0007. 


radiosensitivity of involved pelvic glands for 
postoperative irradiation. The subsequent sus- 
tained progestogenic milieu should have 
reduced the opportunity for further growth of 
latent cancer cells. 

In the event there was no statistically signifi- 
cant difference between the groups in survival, 
whether one looks at the whole series or after 
removal of withdrawals (Fig. 1). 

It has been suggested that progestational 
agents should be given to all patients with endo- 
metrial carcinoma from the time of the first 


curettage until some months after the definitive 
operation and radiotherapy have been com- 
pleted (Taylor 1979). In a trial of 120 patients 
with Stage I tumours randomized to various 
treatments, Bonte et al. (1978) gave 1 mg MPA 
per week before and after radium packing and 
hysterectomy and claimed ‘nearly’ 100% 5-year 
survival in patients given progestogen and only 
72% in those not given progestogen. 

However, other randomized trials have shown 
no specific benefit from treatment with pro- 
gestogens. Lewis et al. (1974) gave intramuscu- 
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Fig. 5. Survival rate by differentiation. ——, Well (n = 125); .. , moder- 
ate (n = 133); ——, poor/anaplastic (n = 87); P = 0.0190. 


lar MPA for 14 weeks as adjuvant therapy in the 
primary definitive treatment and found no 
difference between 285 treated and 287 control 
(placebo) patients with Stage I disease. Malka- 
sian & Dechar (1978) gave 1000mg of 6 
methyl-17 alpha hydroxyprogesterone acetate 


Table 6. Cardiovascular deaths 


Progestogen Control 
group group 
Postoperative pulmonary 
embolism 2 _ 
Myocardial infarction 2 6 
Cerebrovascular accident 3 2 
Total 7 8 


intramuscularly within 24 h of surgery and then 
500 mg weekly for 14 weeks to 18 patients with 
Stage I disease; some patients were also given 
radiotherapy but there was no difference in out- 
come compared with 17 control patients. 
Despite the relatively high dose of MPA initi- 
ally (300 mg daily for the first year after oper- 
ation) there were remarkably few side-effects in 
our study. Although the drug was discontinued 
in eight patients because of rising blood pres- 
sure, there was no overall difference in blood 
pressure between the two groups at 5 years. 
The projected overall 5-year survival rate at 
76% is better than the national average. This 
might be due in part to the extra interest and care 
generated by the trial, but the improvement over 
previous results might also be due to better 


radiotherapy with the high energy radiation to 
the pelvic glands. 

There has been much debate about selecting 
patients for hormone treatment on the basis of 
the progesterone receptor content of the 
tumour, and we are currently analysing our own 
material. But patients with well-differentiated 
high-receptor-content tumours achieve the best 
results in any case (Creasman et al. 1985; Kaup- 
pila et al. 1982) and it would be very difficult to 
prove additional benefit when the drug is given 
as part of the primary treatment. 

So contrary to our expectations the trial has 
shown no benefit from treatment with pro- 
gestogens in addition to surgery and radio- 
therapy. In a way the fascinating question is why 
the progestogens have not helped. Perhaps the 
drug simply selects out unresponsive cells like 
bacteriological resistance to an antibiotic, or 
perhaps the cells become unresponsive with con- 
tinued therapy. We have found no difference in 
the survival of patients in the two arms of the 
trial despite allowing for known prognostic 
factors and it seems unlikely that any similar 
regimen or drug would give a different result. 
What the study has demonstrated is the value of 
a randomized controlled trial. 

Further reductions in death rates from endo- 
metrial carcinoma seem likely to come from pre- 
vention rather than from refinement of current 
treatment. 


Conclusions and recommendations 


Progestogens are expensive and not entirely 
harmless. In the absence of any evidence that 
they are of benefit as part of the primary treat- 
ment of endometrial carcinoma we suggest that 
their use be reserved for recurrent lesions and 
for patients unsuitable or unfit for surgery, situ- 
ations in which their value has been established. 
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Psychosexual trauma of an abnormal cervical smear 


M. J. CAMPION, J.R. BROWN, D.J. MCCANCE, W. ATIA, R. EDWARDS, 


J. CUZICK, A. SINGER 


Summary. The psychosexual sequelae of diagnosis and treatment of 
pre-invasive cervical atypia were assessed in three groups of women. 
The first group included 30 women referred to a colposcopy clinic with 
an abnormal cervical smear indicating cervical intraepithelial neoplasia 
(CIN), the second comprised 50 women who were traced as sexual 
partners of men with penile human papillomavirus (HPV) infection; 26 
of them had histologically proven cervical atypia and 24 had no such 
evidence. The third group included 25 women traced as partners of men 
with non-specific urethritis and who did not have cervical disease. 
Before and after questionnaires assessed six aspects of sexual behaviour 
and responses before diagnosis and 6 months after treatment in women 
with cervical atypia. These were compared with answers given by 
women investigated and treated, if necessary, as partners of men with 
sexually transmitted disease (control group). There were statistically 
significant adverse psychosexual sequelae associated with diagnosis and 


treatment of pre-invasive cervical epithelial disease. 


The clinical profile of cervical neoplasia has 
changed dramatically in the UK over the past 
two decades. Whilst overall mortality from cer- 
vical cancer has continued to decline at 1% per 
year since the introduction of widespread 
cytological screening, deaths from cervical 
cancer in young women under the age of 35 have 
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increased by a factor of three (Draper & Cook 
1983). When it occurs in younger women cervi- 
cal carcinoma 1s frequently a highly anaplastic 
tumour and the 5-year survival for early cervical 
cancer has fallen to 50% for women under 35 
years of age (Ward et al. 1985). At the same 
time, diagnosis of pre-invasive cervical neo- 
plasia has increased at least three-fold over the 
past two decades (Wolfendale et al. 1983) with 
the attendant threat of future increases in cervi- 
cal cancer mortality (Beral & Booth 1986). The 
modal age of diagnosis of cervical intraepithelial 
neoplasia (CIN) has fallen to 24 years (Singer et 
al. 1984) and the progressive potential of pre- 
invasive disease has become more apparent, 
often within a short time (Campion et al. 1986). 
Recent research has strongly implicated certain 
sexually transmitted types of human 
papillomavirus (HPV) in cervical carcinogenesis 
(Singer & McCance 1985) and the role of the 
male sexual consort in the aetiology of the 
disease has become more apparent (Campion et 
al, 1985). 

This grim change in the clinical pattern of 
cervical neoplasia, the sexually transmitted 
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nature of the disease and the awareness of a 
high-risk male who places his sexual partners at 
an increased risk of cervical neoplasia have 
recently received extensive media aitention. 
Thus the finding of an abnormal cervical smear, 
the diagnosis of cervical neoplasia and treatment 
of the disease 1s associated with considerable 
anxiety in relation to causation, prognosis, 
implications of therapy, future fertility and sex- 
ual function, particularly in young women. The 
purpose of this study was to assess the psycho- 
sexual effects of the diagnosis and treatment of 
CIN and to provide an empirical foundation for 
subsequent psychosexual counselling in a colpo- 
scopy clinic, should such appear necessary. 
There were no prior hypotheses about possible 
psychosexual effects of investigation and treat- 
ment of an abnormal cervical smear. 


Subjects and methods 


Four groups of women were recruited for study. 

Group 1 comprised 30 women referred to the 
Islington District Colposcopy Climc, Royal 
Northern Hospital, London, with an abnormal 
cervical smear. For each woman, histology of a 
colposcopically directed biopsy confirmed CIN 
with associated HPV infection according to 
criteria defined by Dyson et al. (1984). Of the 30 
women, 5 had CIN I, 7 had CIN II and 18 had 
CIN HI with histological evidence of HPV infec- 
tion reported in each. 

Group 2 comprised 50 women who were 
called to a genito-urinary medicine clinic as the 
regular sexual partner of a man with penile con- 
dylomata acuminata. None gave a history of an 
abnormal cervical smear. Of the 50 women, 26 
(5296) had pre-invasive cervical disease, either 
HPV infection alone or both CIN and HPV 
infection, confirmed on histology of a col- 
poscopically directed biopsy. The final histologi- 
cal diagnoses for women in the control group 
were HPV infection alone in 5, CIN I in 10, CIN 
II in 4 and CIN III in 7 women. 

Thus group 2 was divided into two subgroups: 
group 2(a) comprised 26 women with histo- 
logically confirmed cervical HPV infection alone 
or CIN with associated HPV infection, each 
referred as the regular sexual consort of a male 
with genital condylomata acuminata. Eight of 
the 26 women also had lower genital tract con- 
dylomata acuminata. Group 2(b) comprised the 
remaining 24 who were traced as the regular 
sexual consort of a male with penile con- 


dylomata acuminata (but who showed no 
cytological nor colposcopic evidence of cervical 
disease). Seven of these 24 women had lower 
genital tract condylomata acuminata. 

Group 3 comprised 25 women of similar age 
who were referred to a genito-urinary medicine 
clinic as the regular sexual partner of a male 
diagnosed as having non-specific urethritis. 
None of these women had cytological or col- 
poscopic evidence of pre-invasive cervical 
disease, but inflammatory changes consistent 
with genital tract infection were detected in the 
cervical smears of 8 (32%). In each woman the 
inflammatory atypia was cleared with appropri- 
ate antibiotic treatment. 


Clinical methods 


A detailed medical, obstetric, gynaecological, 
social and sexual history was obtained from each 
woman at the time of initial presentation. Com- 
plete physical and pelvic examinations were per- 
formed. Urethral, high vaginal and endocervical 
swabs were taken from each woman for light 
microscopy and culture to exclude Candida spp., 
Trichomonas spp., Gardnerella vaginalis, 
Chlamydia trachomatis and Neisseria gonor- 
rhoeae. A cervical smear was taken, fixed and 
stained by the Papanicolaou method. A careful 
colposcopic examination of the cervix and lower 
genital tract for evidence of cervical atypia or 
lower genital tract HPV infection was per- 
formed. Colposcopically directed biopsies were 
taken from areas of cervical disease and fixed in 
formol sublimate for histology. 


Initial questionnaire 


Each patient consented to complete a question- 
naire exploring six aspects of their sexual 
behaviour and response in the 6 months before 
presentation. The questionnaire was explained 
and administered during an interview lasting 
about 20 min. For each question, the women 
were shown a scale and asked to choose a point 
on the scale which best described their response. 

The aspects of sexuality investigated were: (1) 
frequency of spontaneous sexual interest; (2) 
frequency of intercourse; (3) frequency of 
adequate vaginal lubrication and sexual arousal 
with intercourse; (4) frequency of orgasm with 
intercourse, (5) frequency of dyspareunia; (6) 
frequency of negative feelings towards 
intercourse. 


For questions (1) and (2), subjects chose one 
point along a 7-point scale to describe the appro- 
priate response. The following inscriptors were 
used: 0 = never; 1 = rarely; 2 = once a month; 3 
= between 2 and 4 times a month; 4 = once a 
week; 5 = between 2 and 6 times a week; 6 = 
daily. 

For questions (3) to (6) inclusive, a 5-point 
scale was used with the following inscriptors: 0 — 
never; 1 = rarely (25%); 2 = occasionally 
(50%); 3 = frequently (75%); 4 = usually. 


Follow-up questionnaire 


Patients in groups 1 and 2(a) were recalled to the 
Laser Clinic, Royal Northern Hospital, London 
for treatment of histologically proven cervical 
atypia using the carbon dioxide laser. There was 
an average delay of 7 weeks from initial presen- 
tation until laser therapy. Each woman was 
treated with laser vaporization under local ana- 
esthetic as an outpatient. No woman in either 
group suffered complications from treatment 
which required re-presentation to hospital. 
Patients were requested to abstain from inter- 
course for 3 weeks after laser treatment and that 
the partner use a sheath for a further 3 weeks. 
Each woman was given an appointment for 
review at 6 months after therapy. At the time of 
this follow-up consultation, the patients were 
requested to complete the same questionnaire as 
previously. The responses were based on the 5-6 
months since completion of the requested 
3-week period of sexual abstinence after laser 
therapy. 

Patients in groups 2(b) and 3 who were diag- 
nosed as having a sexually transmitted infection 
received appropriate therapy. No patient 
required admission to hospital and each was 
declared free of disease within 4 weeks of initial 
diagnosis. After being declared free of disease, 


Table 1. Characteristics of study and control groups 
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each patient was given a 5-month follow-up 
appointment and at this time was asked to com- 
plete the same questionnaire with reference to 
the previous 5-6 months. 


Statistics 

The responses to the questionnaires were ana- 
lysed by non-parametric methods. Comparison 
of before and after responses within each group 
was done by the Wilcoxon signed rank test for 
paired samples. Comparison between groups of 
the initial response and the difference in the 
scale values of initial response and subsequent 
response was done by the Kruskal-Wallis test 
and the pairs of groups were compared by the 
Wilcoxon rank-sum test. In all cases a correction 
for ties was made. P values are based on two- 
sided tests. 


Results 


Age and sexual history for each group are sum- 
manzed in Table 1. The responses of each 
woman to 'before' and 'after' questionnaires are 
summarized in Table 2. There was no indication 
that the initial responses of the four groups were 
different The Kruskal-Wallis significance levels 
for the six questions were 0-42, 0-13, 0-95, 0-86, 
0-99, 0-50. The only pair of groups for which a 
significant difference in baseline response was 
noted was between groups 1 and 2(b) for ques- 
tion 2 (P = 0-04) but in view of the number of 
comparisons this is most likely due to chance. 
However, clear differences were found between 
before and after responses and they differed 
according to group membership 

The first study variable was spontaneous sex- 
ual interest. It is important to distinguish 
between spontaneous sexual interest not elicited 
by an approach from a sexual partner and inter- 


Group 1 Group 2(a) Group 2(b) Group 3 
(n = 30) (n = 26) (n = 24) (n = 25) 
Age (years) 24 23 24 22 
(19-26) (19-25) (18-26) (17-25) 
Number of sexual partners 6 5 4 5 
(3-8) (2-6) (2-8) (2-8) 
Age of coitarche 18 19 17 17 
(16-19) (16-20) (16-19) (15-18) 





Results are medians with interquartile range 1n brackets. 
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est arising once sexual interaction with the part- 
ner begins. This crucial distinction was 
explained before completion of the question- 
naire. The dampening of spontaneous sexual 
interest in groups 1 and 2(a) was apparent after 
diagnosis and treatment of cervical pre-invasive 
disease, the scale values were significantly 
depressed after treatment (P<0-001 for each 
group). Follow-up assessment of women in 
groups 2(b) and 3 demonstrated no significant 
change (P = 0-26 and 0:37 respectively). The 
differences between the before and after scores 
are clearly greater in groups 1 and 2(a) than in 
groups 2(b) and 3 (Table 3). 

Frequency of intercourse, adequacy of vaginal 
lubrication and sexual arousal and frequency of 
orgasm were then assessed as measures of sexual 
function and response. Again diagnosis and 
treatment of pre-invasive cervical atypia were 
associated with significant decrease 1n each vari- 


Table 3. Mann-Whitney significance levels for differ- 
ences in ‘before minus after scores’ between all poss- 
ible pairs of the four groups for each of six questions 
Mann-Whitney for each question for all group 
pairs—P values (based on before-after differences) 


Group Group Group 
2a 2b 3 

Question 1 
1 0-47 <0-001 <0-001 
2a <0-001 <0-001 
2b 0-81 
Question 2 
1 0-17 <0 001 <0-001 
2a <0-001 <0-001 
2b 0-31 
Question 3 
1 0-22 <0-001 «0-001 
2a «0-001 0-003 
2b 0 71 
Question 4 
1 0-59 <0-001 <0-001 
2a <0-001 <0-001 
2b 0-98 
Question 5 
1 0-29 0 05 0-01 
2a <0 001 «0-001 
2b 0-48 
Question 6 
l 0 68 <0-001 <0 001 
2a <0-001 <0 001 
2b 0-70 
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able but there was no change in the control 
groups, 2(b) and 3, despite being referred as the 
sexual partners of males with a diagnosed sex- 
ually transmitted infection. A marked depres- 
sion was seen in the scores of women in groups 1 
and 2(a). However, there was no significant 
differences between groups 1 and 2(a) at either 
interview, i.e. the indication for referral for 
investigation of cervical atypia did not appear to 
influence sexual behaviour or response. The 
differences between groups 1 and 2(a) and 
groups 2(b) and 3 are again highly statistically 
significant (Table 3). 

Discomfort experienced during intercourse or 
dyspareunia was the fifth variable studied. No 
distinction was made between superficial and 
deep dyspareunia. For both groups 1 and 2(a) 
there was a tendency towards increased discom- 
fort with intercourse after diagnosis and treat- 
ment of cervical atypia (P = 0-004 and <0-001 
respectively). There was no significant differ- 
ence between before and after responses for 
groups 2(b) and 3 (P = 0-63 and 0-66 respec- 
tively). This 1s despite the fact that seven women 
in group 2(b) required chemotherapy or laser 
treatment for vulval condylomata acuminata. 

To assess the woman’s feelings towards her 
partner and, in particular, towards the sexual 
aspects of the relationship, she was asked to 
nominate the frequency of negative feelings 
towards sexual intercourse with her current part- 
ner. For women who were not in a regular sexual 
relationship, the question was directed at feel- 
ings towards sexual intercourse generally rather 
than with any specific partner. In groups 1 and 
2(a) there was a significant increase in the fre- 
quency of negative feelings towards sexual inter- 
course (P<0-001 in each case). Women in group 
2(a) who had been referred specifically as the 
sexual partners of men with penile condylomata 
acuminata and who had been diagnosed as 
having an abnormal cervix did not, as a group, 
show more hostile feelings towards sexual inter- 
course or towards their partners than women 
referred with an abnormal smear (group 1). 
Negative feelings towards sexual intercourse 
were not increased among women with a healthy 
cervix, investigated as the sexual partners of 
men with sexually transmitted diseases 
(P = 0-92 and 1-00 for groups 2(b) and 3 respec- 
tively). Groups 1 and 2(a) were found to be 
similar in their response (P = 0-68) as were 
groups 2(b) and 3 (P = 0-70). However, the 
difference between groups 1 and 2(a) and groups 
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2(b) and 3 were highly significant (P«0-001 in 
each comparison). 


Discussion 


Genital neoplasia threatens not only a woman's 
life but her self concept, body image and sex- 
uality. It is not surprising therefore that the find- 
ing of an abnormal cervical smear and the 
diagnosis of pre-invasive cervical neoplesia is the 
source of considerable anxiety, particularly for 
the young woman. In addition to presenting the 
threat of cancer with attendant implications of 
drastic therapy and poor prognosis, the diag- 
nosis has implications for future fertility, child 
bearing capacity and sexual function. There are 
no significant studies to date which provide 
information regarding the psychosexual prob- 
lems faced by women diagnosed as having cervi- 
cal intraepithelial neoplasia and the sexual 
adjustment of these women after trea-ment. 

In this study, women referred to the Colpo- 
scopy Clinic with an abnormal cervical smear 
showed no differences in sexual behaviour and 
attitude in the 6 months before presentation 
compared with control groups. This was despite 
the fact that the abnormal smear was often 
detected 6-12 weeks before presentation and, in 
six cases, there had been at least a 2-year history 
of abnormal cervical smears. However, after 
colposcopic examination, biopsy of the atypical 
cervical transformation zone and laser vaporiza- 
tion of histologically proven  pre-invasive 
disease, this study has demonstrated significant 
changes in the patients’ attitude towards sex and 
towards their sexual partners, as well as in their 
sexual behaviour and response. 

The decreased spontaneous sexual interest 
among women treated for CIN is important as 
studies of patients with psychosexual problems 
indicate relative independence of sexual interest 
and sexual response (Bancroft et al. 1982). The 
consistent deleterious effect of diagnosis and 
treatment of CIN upon sexual behaviour and 
response is demonstrated in the significantly 
decreased frequency of intercourse, decreased 
vaginal lubrication and sexual arousal and 
decreased frequency of orgasm in groups 1 and 
2(a) compared with groups 2(b) and 3. This may 
be a response to anxiety particularly in relation 
to potential harmful effects of sexual intercourse 
after treatment, but the associated decrease in 
spontaneous sexual interest suggests a more pro- 
found effect upon the woman’s self concept and 


body image following diagnosis and treatment of 
CIN. 

A significant increase in negative feelings 
towards sexual intercourse or towards a regular 
sexual partner amongst women treated for cervi- 
cal pre-malignancy is also demonstrated in this 
study A similar response was not evident in the 
control groups of women with a normal cervix, 
but who were investigated as the sexual partners 
of men with a sexually transmitted infection. 
Anxiety may cause decreased sexual arousal, 
inadequate lubrication and difficulty with 
orgasm. Sexual intercourse becomes uncomfort- 
able or less enjoyable, propagating negative 
feelings. Additionally, women in groups 1 and 
2(a) frequently developed hostility directed 
towards a sexual partner or towards sexual inter- 
course Hence negative feelings seemed to be 
aroused by both anxiety and hostility. The tend- 
ency towards discomfort with intercourse fol- 
lowing treatment for CIN also appeared to relate 
to anxiety and diminished sexual response. 

This study has demonstrated a significant 
alteration in sexual attitudes, behaviour and 
response in young women after diagnosis and 
treatment of pre-invasive cervical disease. The 
women were frequently in regular relationships 
or married and the social implications of these 
findings are obvious and important. Psychosex- 
ual problems after major surgery for 
gynaecological malignancy are readily under- 
stood due to substantial genital change, reduced 
pelvic and genital sensitivity, sexual arousal defi- 
cits and significant disruption of body 1mage 
(Anderson & Hacker 1983). This is associated 
with decreased frequency of activity, low sexual 
arousal, sexual anxiety and limited sexual satis- 
faction. However, the altered attitudes towards 
sexuality and altered sexual behaviour following 
conservative treatment of  pre-invasive 
gynaecological disease is not readily explained 
by these factors. 

This study was undertaken in a relatively 
homogeneous North London population and the 
conservative treatment offered was the CO, 
laser. Whilst the results may differ with popula- 
tion and with type of treatment, the study 
exposes significant psychosexual trauma associ- 
ated with diagnosis and treatment of CIN. 

Women presenting with an abnormal cervical 
smear are generally young, sexually active, fer- 
tile women. Sexuality profoundly influences 
body image and self concept. The threat posed 
to life, fertility and future child-bearing by the 


diagnosis of CIN is a source of anxiety which 
influences most aspects of the woman’s sexual 
attitudes and response. The progressive poten- 
tial of pre-invasive cervical disease (McIndoe et 
al. 1984), including mild atypia (Evans & Mon- 
aghan 1985; Campion et al. 1986), is becoming 
apparent. This mandates appropriate investiga- 
tion, treatment and follow-up of an abnormal 
cervical smear despite the findings of this study, 
but there is also a need for supportive and infor- 
mative counselling. It is important that infor- 
mation is available and proffered at each clinic 
visit to minimize anxiety and the attendant 
adverse psychosexual sequelae. A further study 
to assess the effects of counselling in decreasing 
anxiety associated with diagnosis and treatment 
of pre-invasive cervical disease is required. 
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Genital virus infection and cervical neoplasia 


HENRY C. KITCHENER 


Summary. The reported association between genital infection by herpes 
simplex virus (HSV) type 2 and cervical neoplasia has been investigated 
at a molecular level. Tissue culture of over 50 cervical cancers resulted 
in the development of several cell lines but none of these expressed HSV 
information. The permanent cell line, Cx106, which was generated was 
found to contain multiple genome copies of human papillomavirus 
(HPV) type 16. Southern blot analysis of nine cervical cancers showed 
an authentic 2-8 Kb fragment of HSV-2 DNA in one of the tumours. 
This piece of viral DNA maps in a morphological transforming region of 
the HSV genome. Superinfection of cervical cancers with temperature- 
sensitive (ts) mutants of HSV 1 and 2 did not generate recombinant 
virus, suggesting that HSV DNA was not present in the tumours 
studied. An attempt to identify latent HSV close to the cervix in organ 
cultures of uterosacral ligament tissues resulted in reactivation of virus 
in several instances. These results are discussed against a background of 
decline in acceptance by many, for the HSV link with cervical cancer, 
and the dramatic impact of the discovery of a close relation between 


HPV type 16 and lower genital tract neoplasia. 


Cervical cancer has come to be regarded almost 
as a venereal disease. Rigoni-Stern’s classic 
observation 150 years ago that marrizd women 
developed uterine cancer more frequently than 
single women was the first suggestion that cervi- 
cal cancer was related to sexual activity. Con- 
versely the rarity of the disease in nuns (Gagnon 
1950) reveals that virginity provides a degree of 
protection probably afforded to no other human 
cancer. More refined studies in recent years 
demonstrated that the principal risk factors for 
developing cervical neoplasia are early age of 
first intercourse, and multiple sex partners 
(Rotkin 1967, 1973) and a promiscuous husband 
(Buckley et al. 1981), all of which imply that 
venereal transmission of some mutazenic agent 
triggers malignant change in the metaplastic 
cells of the transformation zone. 
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The obvious possibilities in this regard include 
some intrinsic constituent of seminal fluid or an 
extrinsic transmitted organism. Of the latter the 
principal contenders are the two DNA viruses 
which commonly infect the cervix, the herpes 
virus, herpes simplex virus (HSV) and the 
papova virus, human papillomavirus (HPV). In 
nature, the herpes virus, Marek disease virus, 
produces lymphoid cancer in chickens, and the 
Shope papillomavirus produces epidermoid 
cancers in cottontail rabbits. 


HSV and cervical neoplasia 


HSV, a double-stranded DNA virus of molecu- 
lar weight 10 daltons, infects the lower genital 
tract in the form of two serotypes, HSV-2 being 
twice as common as HSV-1 (Smith et al. 1976). 
The linear model of the HSV genome is ascribed 
100 map co-ordinates which are used to desig- 
nate the positions of subgenomic fragments (Fig. 
1). After infection of a cell by HSV, the viral 
DNA is transcribed into RNA, followed by 
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Š 


(then repeat model x 4 as follows) 


000 010 020 030 0-40 


0.60 070 080 O90 1-00 


Fig. 1. The linear model proposed for the HSV genome (Sheldrick & Berthelot 1974) 
comprising a unique long and short segment each flanked by terminal repeat sequences, 
Of the four possible tsomers one orientation is designated the prototype and is by 


to map coordinates between 0-00 and 1-00. 


translation on host cell ribosomes into imme- 
diate and early proteins necessary for replication 
of the viral genome and a range of late proteins 
required to complete the assembly and packag- 
ing of progeny virus. After resolution of the 
acute infection, latency and reactivation are 
responsible for recurrent attacks. One of the 
most significant properties of HSV is its ability, 
when inactivated, to transform mammalian 
cells. These transformed cells. which are 
tumorigenic, contain HSV specific DNA 
(Frenkel et al. 1976), RNA (Collard et al. 1973) 
and proteins (Duff & Rapp 1971). HSV DNA 
alone can transform cells when transfected; as 
indeed can subgenomic fragments known as the 
morphological transforming regions | and 2 
(Reyes et al. 1979). 

The initial link in the 1960s between HSV-2 
and cervical neoplasia was based on finding a 
higher prevalence of CIN in women whose 
smears showed indications of HSV infection 
(Naib et al. 1966). This was consolidated by find- 
ing an increased incidence of pre-invasive and 
invasive cervical neoplasia in subjects with 
serological evidence of previous HSV-2 infec- 
tion (Rawls et al. 1968). Because an association 
of this kind may be due simply to confounding 
covariables such as promiscuity, research was 


directed at identifying virus-specificd products 
within the neoplastic cells. 

Positive immunochemical studies using HS V 
specific antibodies (Royston & Aurelian 1970: 
Dreesman et al. 1980) appeared to indicate viral 
expression in at least 40% of cervical neoplastic 
tissues. The advent of the in-situ hybridization 
technique (Jones et al. 1978) permitted identi- 
fication of viral RNA complementary to DNA 
probes. Several studies showed the presence of 
transcripts complementary to HSV-2. DNA 
(McDougall et al. 1980, 1982; Eglin et af. 1981; 
Maitland et al. 1981) but only Eglin er af. (1981) 


had internal controls of normal cervical tissue. 
The absence of viral message in these normal 
control tissues appeared to indicate an exclusive 
association of the viral probe with the neoplastic 
cells, although there was concern about the 
specificity of the hybridization when homoge- 
neity between HSV and human DNA sequences 
was discovered (Peden ef al. 1982). The advent 
of Southern blotting (Southern 1975) permitted 
the sensitive and specific identification of virus 
DNA sequences in cellular DNA. Previousiy 
there had been only one unconfirmed report of 
HSV DNA in cervical cancer tissue (Frenkel e 
al. 1972). 

With this background several types of experi- 
ment were undertaken to try tounderstand more 
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cells in cervical neoplasia. 


Tissue culture of neoplastic cervical epithelium 


Although about a dozen permanent ce | lines of 
cervical cancer have been reported none of these 
was known to express viral information at the 
time this study was started. The technique used 
in these studies for culturing cervical cancer 
tissues was that of explantation; the method of 
enzyme dissociation was tried but was unsuc- 
cessful. Fragments of freshly obtained tumour 


RC1 RC10 Cx106 


8 Kb 


4Kb 





Fig. 2. An autoradiograph of Bam H1 digested DNA 
extracted from the cervical carcinoma cell line Cx106 
hybridized to HPV-16 DNA. The viral probe was 
released from the plasmid vector and purified twice 
with agarose gel electrophoresis. The Cxi06 DNA can 
be seen clearly to contain an 8 kilobase fragment with 
comigrates with the HPV-16 DNA reconstruction and 
the band intensity corresponds with that of the recon- 
struction containing the equivalent of 10 genome 
copies per cell. 


were explanted into 50mm petri dishes con- 
taining 40% Ham F12 medium and 40% 
Dulbecco minimal essential medium enriched 
with 20% fetal calf serum, epidermal growth 
factor (EGF) (10 ng/ml) and hydrocortisone (0-4 
ug/ml). Within 2-3 days a monolayer of epi- 
thelial cells grew out from the explant. These 
cells had a large nucleocytoplasmic ratio and 
electron microscopy showed desmosomes and 
tonofilaments, indicating cells of squamous epi- 
thelial origin. Of some 50 tumours, around half 
produced short-term cell culture; the rest which 
failed to grow were largely necrotic, infected 
lesions. 

Although contamination was not a major 
problem, subculture was difficult and only three 
cell lines survived to 10 passages with just one 
(Cx106) being established in culture as a perma- 
nent line. Cx106 possesses the characteristics of 
a neoplastic cell line: it is tumorigenic in athymic 
nude mice and produces colonies in sloppy agar. 
Interestingly, having been generated in the pres- 
ence of EGF. it remains EGF dependent. This 
suggests some selection process during the earlv 
stages of culture. Karyology studies by Giemsa 
banding show the cell line to be hypotetraploid 
with a modal chromosome number of 72, and no 
evidence of Hela marker chromosomes (Nelson 
Rees et al. 1975). Extensive testing, including 
Southern blotting (DNA/DNA hybridization) 
analysis for HSV DNA, has revealed no evi- 
dence of HSV-specified products in the cells. 
However, DNA/DNA hybridization against an 
HPV-16 DNA probe (kindly performed by J. C. 
M. Macnab) has demonstrated the presence of 
HPV-16 genomes (Fig. 2) at a frequency of 10 
genome copies per cell (H. C. Kitchener & J. C. 
M. Macnab, unpublished data). The HPV DNA 
appears to be stabiy integrated being present at 
similar copy numbers at various passages. 


DNA/!DNA hybridization 


Using Southern blotting (Southern 1975), cervi- 
cal carcinomas were studied for the presence of 
HSV-2 genomes (Park et al. 1983). The method 
used was standard. great care being taken to 
excise the plasmid vector in which the HSV 
DNA probes were cloned thus avoiding non- 
specific hybridization between vector and cellu- 
lar sequences. Nine cervical cancers were 
studied, eight squamous and one adenocar- 
cinoma and control tissues included normal cer- 
vix. tissues of sites of potential HSV infection as 


well as other normal and transformed cells 
where HSV was not expected. None of the 
tissues contained infectious virus. The DNAs 
extracted from the tissues were digested with the 
endonuclease Hind III and following gel electro- 
phoresis the DNAs were blotted against the viral 
DNA probes which between them carried 80% 
of the HSV genome. Only one blot was positive 
against the probe Bgl IIn; this was an adenocar- 
cinoma (Cx122). By further blot analyses involv- 
ing digests by the restriction enzymes Bam H1 
and Xhol and the DNA probe Bgl In, an 
authentic HSV fragment of 2-8 Kb was identified 
(Fig. 3) which maps in the morphological trans- 
forming region 2. 

Although the numbers are small, the previous 
in-situ hybridization data suggested that there 
should have been more HSV-positive tumours. 
Either the blotting technique was insufficiently 
sensitive («0-1 genome copy per cell) to detect 
very small amounts of viral DNA or the tumours 
did not contain HSV DNA. This could be 
because they had never been infected with HSV 
or because, following infection, a ‘hit and run’ 
event involving the HSV genome had occurred. 
Analysis of a larger number of lower genital tract 
cancers (Macnab et al. 1985) has revealed that 
9% contain HSV genome. Finding HSV DNA 
from a transforming region of the genome in the 
DNA of a human cervical cancer is clearly 
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important but, as a finding in isolation, its signifi- 
cance is not clear. Failing to find HSV genomes 
in cervical cancers does not preclude HSV from 
having been involved in the initiation process, 
because HSV DNA is not necessary to maintain 
the transformed phenotype in HSV transformed 
cells (Minson et al. 1976). 


Superinfection of cervical carcinomas by 
temperature-sensitive HSV mutants 


Temperature-sensitive (ts) mutants are viruses 
which have been mutagenized and selected such 
that they grow at a permissive temperature (PT), 
e.g. 31°C, but not at the non-permissive tem- 
perature (NPT), e.g. 38°C (Subak-Sharpe 1969). 
Such mutants can detect virus gene functions in 
HSV-transformed cells by compiementation, 
indicated by an increased yield when assayed at 
the PT following superinfection at the NPT 
(Macnab & Timbury 1976). The significance of 
such complementation was confirmed when 
Park et al. (1980) were able to demonstrate inter- 
typic recombination resulting from virus super- 
infection of ts HSV-transformed cells, indicating 
unambiguously the presence of viral DNA in the 
transformed cells. 

This approach was exploited to investigate 
cervical cancers for the presence of HSV func- 
tions. Fragments of malignant and normal cervi- 
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— —- F. 
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Fig. 3. Schematic enlargement of the HSV-2 genome sequence 0-53-0-68 showing the 
cleavage site of Bam H1 (O) and Xho (V). The sequence indicated (0-582-0-612) which 
was detected in Cx122 includes the Xho 2 and 3 fragments which correspond to Bam Hit 
with some extension into Bam Hle and Bam Hla fragments. The morphological 
transforming region 2 extends from 0-582-0-628 (Park et al 1983). 
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cal tissues were used to stimulate as closely as 
possible an in-vivo model system which would 
not be as subject to the selection problems of 
derived cell cultures. The method involved 
chopping the tissues to be superinfected into 
fragments about 1 mm across. A 100 mg sample 
of tissue was incubated for 1 h with 10° plaque- 
forming units of a variety of ts mutants of HSV of 
both types 1 and 2. The inoculum was then 
removed and 2 ml of culture medium (described 
previously) were added. The infected tissues 
were incubated at 31°C and 38°C for 3 and 2 days 
respectively. The tissues were then sonicated in 
the medium and the virus yield assayed on baby 
hamster kidney cells (Fig. 4). 

Preliminary experiments had demonstrated 
that this experimental system could produce a 
productive HSV infection of similar yields in 
both normal and cancerous cervical biopsies by 
both ts and wild type virus (Fig. 5). That the 
tissues had been infected was further proven by 
identifying radiolabelled HSV polypeptides by 
polyacrylamide gel electrophoresis of the tissues 
(Kitchener 1983). 

Fourteen squamous cervical cancers each with 
an external normal cervical control were sep- 
arately superinfected at both 31°C and 38°C with 
a range of ts mutants of both HSV-1 and 2. No 
virus except the wild type control was yielded 
when assayed at the NPT of 38°C, which indi- 
cated an absence of recombination. Following 
superinfection at the NPT a six-fold or greater 
yield by the cancer (X°) over the control (X") was 
taken to indicate positive complementation. It 
can be seen from Table 1 that there was a range 
of frequency of complementation of the various 
ts mutants. 

In the absence of recombination these positive 


results cannot be assumed to indicate HSV gene 
functions in the cervical cancers. It 1s also 
unlikely that the positive results were merely an 
artefact of the experimental system because 
none of the control tissues attained the comp- 
lementation index and duplicate superinfection 
yielded reproducible results. It seems more 
likely that certain host cell functions, for 
example an oncogene product or other proteins 
either exclusive to or over-expressed in the 
cancer cells, could facilitate replication of the 
mutants. 


HSV latency in uterosacral ligaments 


In an effort to identify HSV latency closer to the 
cervix than in the pelvic dorsal root ganglia (Bar- 
inger 1974), studies were performed on the uter- 
osacral ligament (Kitchener et al. 1982). This 
structure was selected as it runs from the pre- 
sacral surface, where the nerve plexuses are 
situated, to the uterus just above the level of the 
internal os. 

Uterosacral ligaments were obtained at 
Wertheim’s hysterectomy from 19 patients with 
cervical cancer and from 11 patients having a 
simple total hysterectomy for benign uterine 
disease. Briefly, the uterosacral tissue was 
explanted into culture medium and incubated 
for up to 14 days. After this, the tissue was 
sonicated to release any infectious virus which 
was tested for on baby hamster kidney indicator 
cells. Five of the 19 specimens from cancer 
patients yielded HSV (four were HSV-2 and one 
was HSV-1) and one of the benign specimens 
yielded HSV-2. 

The possible source of latency was thought to 
be autonomic ganglia. This was investigated by 


ts mutant ts mutant 
Superinfect P d Ni 31°C 38°C 
Cancer Cancer Normal Normal 
cell cell cell cell 
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31°C 38°C 31°C = 38°C 31°C 38°C 31°C  38C 


Fig. 4. A flow chart of the superinfection experiment When the cancer tissue which was 
superinfected with ts mutants of HSV-1 and 2 at 38°C (non-permissive temperature) 
yielded a significantly greater yield over correspondingly infected normal cervical tissues 
when assayed on indicator cells at 31°C (permissive temperature), this was taken as 
positive complementation. Any virus yielded when assayed at 38°C (non-permissive 
temperature) 1s cither recombinant or revertant (wild type virus). 
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Fig. 5. Virus growth curve in fragments of cervical cancer (@) and normal cervical tissue 
(A) following inoculation with 10$ plaque-forming units of HSV-1. Following mocula- 
tion the virus was washed off and the tissues incubated until the various times shown (h). 
They were then frozen, sonicated and assayed. Such infection produces similar yields 
after 48 h in both cancer and normal cervical tissues. 


serially sectioning uterosacral ligaments at 
20-um intervals throughout their length, and in 2 
of 8 ligaments, autonomic ganglia were found. 
Although by no means certain, it is possible that 
these ganglia are the reservoir of latency. The 
proximity of latent virus may be important for 
recurrent infection and this may apply equally to 
other parts of the lower genital tract. 


Table 1. The frequency of positive complementation, 
X/X^ 76, of various ts mutants of HSV-1 and HSV-2 
following superinfection of cervical cancer, X* and X^ 
represent the yield when assayed at 31°C following 
superinfection at 38°C for cervical cancer and normal 
cervix respectively 


ts Mutant Positive complementation 
A syn + 3/7 
B syn + 4/7 
D syn + 2/3 
E syn + 7/13 
G syn + 5/12 
H syn + 1/5 
K syn + 8/13 
S syn + 1/5 
ts 1 3/4 
ts 9 2/3 
ts 12 3/5 
ts 13 1⁄1 


Comments 


It is apparent from the Southern blotting results 
and also the absence of recombinants in the 
superinfection experiments that HSV DNA is 
present in only a few cervical neoplasms. This 
seems contrary to the reports of a few years ago 
that indicated HSV-specified antigens and RNA 
were identified in at least 30-40% of cervical 
canceis. Although HSV DNA may remain 
undetected due to lack of sensitivity, there 1s the 
possibility that some of the positive results for 
other products ın earlier studies were not HSV 
specific. Mention has been made of the HSV 
DNA homology with human DNA, suggesting 
that this could have led to false positive results in 
the in-situ hybridization though the internal con- 
trols of Eglin et al. (1981) should have prevented 
this. This ıs not perhaps dissimilar to the situ- 
ation in the superinfection studies where the 
results may be reflecting host cell function rather 
than virus expression. This experience empha- 
sizes the general importance of internal controls 
in increasing the certainty with which these 
experimental results can be interpreted particu- 
larly regarding the ‘causal’ or ‘casual’ relation 
between an infectious agent and a disease. Many 
workers are now sceptical of an important rela- 
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tion between herpes virus infection and cervical 
cancer. Although the evidence 1s conflicting, the 
matter will not be resolved until greater insight 1s 
gained into the molecular biological events 
involved in viral transformation, as well as into 
the extrinsic influences which may act as cofac- 
tors. The lack of a close clinical association 
between previous genital herpes infection and 
subsequent development of cervical neoplasia is 
a negative aspect of the HSV hypothesis, but this 
is certainly not the case for the human 
papillomavirus (HPV) which appears to be pro- 
ducing an epidemic of genital infection. 


HPV and cervical neoplasia 


Any discussion of cervical cancer is currently 
dominated by its association with HPV infec- 
tion. HPV causes a wide range of human cutane- 
ous lesions including  J erythrodysplasia 
verruciformis, a rare warty disease, which gives 
rise to malignant lesions in 25% of affected indi- 
viduals. In nature the Shope parillomavirus 
causes papillomatous disease (Shope & Hurst 
1933) in cottontail rabbits in the Mississippi 
Basin and some of these lesions progress via 
dysplasia to epidermoid cancer over 1-2 years 
which has an obvious parallel with cervical 
cancer. These data make the virus responsible 
for genital warts an agent that must also be taken 
seriously when considering cervical car- 
cinogenesis. Subtypes of HPV, of waich over 30 
have been identified, are differentrated on the 
basis of the DNA restriction profile. The HPV 
subtypes express common antigens which can be 
identified readily using immunochemical 
staining. 

The observations of Meisels & Fortin (1976) 
and Meisels et al. (1977) resulted in the cytologi- 
cal, histological and colposcopic descriptions of 
atypical flat cervical warts. Many of these lesions 
are indistinguishable from pure CIN col- 
poscopically. That HPV is present :n these con- 
dylomas has been demonstrated by electron 
microscopy (Reid et al. 1980), immuno- 
histochemistry (Morin et al. 1981), and Southern 
blotting (Gissman et al. 1982). These lesions 
have a widespread geographical disiribution and 
are not confined to Western societies (Durst ef 
al. 1983; Sutherland et al. 1986), the means of 
spread being both male and female promiscuity. 
Although the natural history of these koilocyto- 
tic lesions with dysplastic features is not under- 
stood as well as that of 'pure' CIN, many 


authorities regard it as artificial to distinguish 
between warty and non-warty CIN, and from a 
therapeutic point of view they are generally 
treated in the same way. 

The past few years have seen much effort put 
into probing both pre-invasive and invasive 
lesions using Southern blot analysis in order to 
identify the HPV subtypes associated with vari- 
ous grades of pathology. HPV-6, originally iden- 
tified in condylomata acuminata (Gissman & zur 
Hausen 1980), is mainly identified in low grade 
CIN whereas HPV-16 has been identified in high 
grade CIN (CIN 3) and in invasive lesions (Crum 
et al. 1984; McCance et al. 1985). Campion et al. 
(1986) observed that lesions which progress 
from low grade to high grade CIN contained 
HPV-16, although the degree of CIN at the 
beginning of the study was not histologically 
assessed. The same group (McCance et al. 1985) 
have suggested that the detection of HPV DNA 
in multifocal intraepithelial neoplasia of the 
lower female genital tract 1s further evidence 
that genital cancer ıs causally related to HPV 
infection. 

Compelling as the evidence may appear, the 
case for HPV being causally related to cervical 
cancer is not yet proven. HPV-16 DNA is also 
present in a significant proportion of histo- 
logically normal cervical tissue in both the pres- 
ence and absence of CIN (J. Murdoch, personal 
communication) and has been identified in 
normal tissue up to 5 cm distant from squamous 
genital tumours (Macnab et al. 1986). The ques- 
tion must be asked: what relevance has HPV to 
malignancy in these cases? More knowledge is 
required of the prevalence of HPV in normal 
tissues and of the natural history of such infec- 
tion together with the role of other risk factors 
such as smoking (Harris et al. 1980) before defi- 
nite statements about the cause of cervical 
cancer can be made. Although cell cultures of 
genital cancers are tedious to generate, lines 
such as Cx106 may yield a valuable model system 
for studying viral expression as well as integra- 
tion sites. Another area of study could involve 
the effects of potential cofactors, e.g. hormones 
on cell growth. 

There is no reason to doubt that the classic 
initiation/promotion model of carcinogenesis 
proposed by Berenblum (1941) applies to cervi- 
cal carcinogenesis with its well-recognized pre- 
cancerous phase lasting several years or more. 
Such a model implies a multifactorial aetiology, 
rather than a single agent, such as HPV, being 


alone responsible for the development of the 
neoplastic process. It would appear that viral 
agents do have a role, either as an initiating or 
promoting factor but that other factors such as 
environmental carcinogens, hormones, host 
immunity, and even retroviruses, could also 


have important influences. Finding the viral 


footprints has begged many questions that 
remain unanswered. 
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Treatment of menstrually induced acute intermittent 
porphyria by a long-acting gonadotrophin-releasing 
hormone agonist (D Trp$-Pro? N ethylamide) LHRH. 


Case report 
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Case report 


A 24-year-old receptionist with a posi-ive family 
history of acute intermittent porphvria (AIP) 
was first seen in 1982. Her father had been diag- 
nosed as having AIP and her aunt died after a 
presumed acute porphyric attack. The patient's 
menarche was at 12 years after which there were 
irregular menstrual periods. At 17 years she 
developed occasional bouts of abdominal pain 
but had an uneventful pregnancy the following 
year. At 19 years acute attacks occurred a few 
days before her periods, at first intermittently 
but subsequently with every menstrual period 
necessitating frequent hospital adm:ssions and 
narcotic analgesia. There was no history of oral 
contraception, abnormal dietary hab:ts or inges- 
tion of drugs known to exacerbate AIP. There 
was a history of moderate ingestion of alcohol. 
She did not develop photosensitivity or any 
other skin lesions. 

D Trp*-Pro?-GnRH ethylamide was syn- 
thesized by Dr Milton (MRC Regulatory Pep- 
tide Unit, Cape Town) and was injected daily by 
the patient (initially 400 ug daily decreasing to 
200 ug daily). Luteinizing hormone (LH), fol- 
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licle stimulating hormone (FSH), prolactin, 
oestradiol (E;) and progesterone were measured 
daily for 4 days, weekly for a month and monthly 
thereafter as described previously (Norman et 
al. 1981, 1986). 

ATP was confirmed during a period of remis- 
sion by measurement of urine amino laevulinic 
acid (ALA) (17-9 ug/ml, reference range «5 
ug/ml), porphobilinogen (11 pg/ml, reference 
range <5 pg/ml) and red blood cell por- 
phobilinogen deaminase activity (21-5 nmol/l, 
reference range 20-7—62-5 nmol/m] RBC). Urin- 
ary total porphyrins and stool porphyrins were in 
the reference range. 

Therapy with a gonadotrophin releasing hor- 
mone (GnRH) agonist led to an initial increase 
in LH, FSH, E,, and prolactin (Fig. 1) as 
expected by the stimulatory effect of this ago- 
nist. Two weeks after commencement the 
patient suffered an attack. Within a month, sex 
hormone levels were suppressed and hypo- 
oestrogenism ensued. There were two further 
AIP attacks during the next 12 months, both 
mild. One resulted from the patient not taking 
her medication for 2 days and the second after 
excessive alcohol intake. She had no further 
menstrual periods and suffered hot flushes which 
she considered minor. Breast size diminished 
but there was no vaginal dryness or dyspareunia. 
Overall, the patient was very happy with the 
results. Repeat measurement of urinary ALA 
and porphobilinogen (PBG) showed no signifi- 
cant changes from pretreatment values (PBG 12 
ug/ml, ALA 16 pg/ml). 


Discussion 


Acute intermittent porphyria (AIP) is an auto- 
somal dominantly inherited disorder which 
presents clinically with acute abdominal pain 
and neuropsychiatric symptoms (Tschudy & 
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Lamon 1980; Kappas et al. 1983). The genetic 
basis of the disorder is a limitation of the activity 
of porphobilinogen deaminase (uroporphyrino- 
gen I synthase) while the intermittent nature of 
the disease is due to the induction of the enzyme 
delta laevulimc acid synthetase (ALA syn- 
thetase) by a variety of factors including certain 
drugs and hormones (Tschudy & Lamon 1980). 
In a small group of women with AIP, acute 
attacks can be precipitated by cyclic hormonal 
changes during the menstrual cycle (Paxton et al. 
1974; Kappas et al. 1983) leading to incapacitat- 
ing premenstrual hospital admissions. These 
patients are frequently sensitive to oestrogen 
and progestogens in the contraceptive pill and it 
may be extremely difficult to abolish the hormo- 
nal changes responsible for the induction of 
ALA synthetase. The advent of gonadotrophin 
agonists and antagonists offers the potential for 
treating this condition and in this report we 
describe medical therapy of menstrually induced 
AIP using the agonist D-Trp*-Pro°-GnRH 
ethylamide. 

Premenstrual exacerbation of AIP was com- 
pletely abolished by the long-term use of a 
GnRH agonist in this patient. This was associ- 
ated with an induction of hypo-oestrogenism fol- 
lowing decreased gonadotrophin stimulation of 
the gonads The initial and inevitable stimu- 
lation of oestradiol led to an acute attack in the 
first 2 weeks but the two further attacks were 
either due to missed therapy or to other inducing 
agents (in this case alcohol). 

It is not yet certain which of the endogenous 
hormones are responsible for the menstrually 
related prevalence of AIP in women. Androgens 
from the adrenals and gonads are potent stim- 
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ulators of ALA synthetase (Kappas et al. 1983) 
and production may be reduced by GnRH ago- 
nist therapy (Chang et al. 1983) Progesterone is 
also important and the wide changes in this 
steroid in the menstrual cycle may be significant 
in premenstrual induction of ALA and PBG. 
Oestrogens are relatively poor inducers of ALA 
synthetase although many synthetic sex steroids 
may influence the production of ALA and PBG 

Anderson et al. (1979) have shown that 5a reduc- 
tion of steroids is significantly reduced in 
patients with clinically expressed AIP suggesting 
that 5 B steroid metabolites are important pre- 
cipitating agents. Regardless of the aetiology, 
GnRH agonists were able to down-regulate the 
ovary and produce remission in our case and that 
of Anderson ef al. (1984). 

Agonist therapy has several advantages over 
traditional methods of dealing with pre- 
menstrual porphyria. It 1s effective, 1s used pro- 
phylactically, can be self-administered and is 
easily reversed. The disadvantages, however, 
are that prolonged hypo-oestrogenism can lead 
to osteoporosis and the initial stimulation of LH 
and FSH can precipitate an attack These effects 
could be blocked by low dose administration of 
oestrogen in the first case and use of anti- 
oestrogens in the second instance. The use of 
antagonists may be superior to that of agonists 
and will avoid the initial stimulation, but were 
not available locally at the time when treatment 
had to be instituted. 
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Fetal death in utero and cocaine abuse. Case report 


HILARY O. D. CRITCHLEY, SHEILA M. WOODS, A.J. BARSON, 


T. RICHARDSON, B. A. LIEBERMAN 


Case report 


An apparently healthy 17-year-old single girl in 
her first pregnancy had a serum alpha fetopro- 
tein (AFP) level of 125 ug/l at 17 weeks gestation 
which is higher than the median plus two stan- 
dard deviations. A second repeat sample also 
showed a raised serum AFP level of 168 ug/l. 
Detailed ultrasound examination revealed 
oligohydramnios but no fetal abnormality, and 
cordocentesis confirmed a normal chromosome 
complement. The patient was admitted ai 26 
weeks gestation with arrest of fetal growth and 
persisting oligohydramnios. Ultrasound scan 
suggested intrauterine growth retardation 
(biparietal diameter 5-72cm, «10th centile; 
abdominal circumference 19 cm, 3rd centile). 
The fetal heart rate pattern was reactive and a 
biophysical profile (Manning et al. 1980) normal. 

The evening following admission the patient 
developed regular uterine contractions and fetal 
death in utero was confirmed. She proceeded, 
without request for analgesia, to spontaneous 
delivery of a normal male fetus (body weight 
743 g) with postural abnormality secondary to 
oligohydramnios. The placenta was macro- 
scopically normal (weight 190 g). 

The social history raised the suspicion of drug 
abuse and a full toxicological screen on fetal 
whole blood revealed cocaine at a concentration 
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of 1 mg/l by gas chromatography. This was 
within the range (70-9 mg/l, mean 6 mg/l; Stead 
& Moffat 1983) associated with fatahties in 
adults. 


Discussion 


Recent reports suggest that use of cocaine by 
pregnant women may influence the outcome of 
pregnancy. A significantly higher rate of spon- 
taneous abortion has been observed (Chasnoff et 
al. 1985) and placental abruption described in 
association with cocaine usage (Acker et al. 
1983). Fetal death in utero followed by spon- 
taneous abortion where toxic levels of cocaine 
were demonstrated in the fetus post mortem has 
been described, but there is a dearth of infor- 
mation about effects of this drug on the fetus and 
newborn. Madden et al. (1986) reported a lack of 
symptoms, or evidence of teratogenicity, in 
infants whose mothers were regular cocaine 
abusers but appreciate the need for long-term 
follow-up. Studies by Moore et al. (1986) in the 
pregnant ewe and fetus have demonstrated that 
recreational doses of cocaine produced a reduc- 
tion in uterine blood flow. The drug passed easily 
into the fetal circulation from the maternal 
blood stream and induced secondary hyperten- 
sive effects on fetal cardiovascular homeostasis. 

The relation between cocaine use and the 
raised maternal AFP levels and oligohydram- 
nios is unclear. It is only possible to speculate on 
any role played by cordocentesis in the presence 
of oligohydramnios and the subsequent death of 
this infant. 

In view of increasing cocaine use worldwide, 
pregnant women should be made aware of the 
possible consequences. It may not be easy to 
recognize abuse and in this case no symptoms 
were apparent. Where use of this drug is sus- 
pected a toxicological screen should be included 
in the investigation of fetal loss. 
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Fetal brain death. Two case reports 


J. G. NIJHUIS, N. KRUYT. 


Case reports 


Patient no. 1 

A healthy 26-year-old woman was admitted in 
her second pregnancy at 42 weeks and 5 days 
gestation. The first pregnancy had been une- 
ventful and she was delivered at home of a 
healthy daughter weighing 3450 g. The current 
pregnancy had been normal until 42 weeks and 1 
day when she noticed an absence of fetal move- 
ments. She was referred 4 days later. On examin- 
ation her blood pressure was 130/90 mmHg, the 
fundal height was normal and there was no 
oedema or proteinuria. The fetal heart rate 
(FHR) recording showed a markedly fixed pat- 
tern at 160 beats/min without decelerations (Fig. 
1A). Ultrasonographic investigation showed a 
fetus without detectable anomalies; the amount 
of fluid and the placenta seemed normal. No 
body or breathing movements were observed on 
several occasions. Amniotomy was performed 
and the fluid appeared to be a light green/brown 
colour. A microblood sample taken from the 
fetal scalp revealed normal values: pH 7-33, 
base-excess (BE) —2-6. The FHR recorded from 
a scalp-electrode is shown in Fig. 1B. After oxy- 
tocin stimulation she was delivered of a female 
infant weighing 3300 g in a depressed condition; 
it was floppy, pale, and had no spontaneous 
breathing. The heart rate was 60 beats/min. A 
blood sample from the umbilical artery was 
normal: pH 7-42, BE +1-6. The infant was arti- 
ficially ventilated and the heart rate improved 
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but the child did not react to external stimuli and 
an electroencephalogram showed no cerebral 
activity, The diagnosis of brain death was made 
and the parents agreed with the decision to stop 
the ventilation. The baby died 45 min later. Post- 
mortem examination revealed no congenital 
anomalies. The brain showed normal vascula- 
ture and generalized signs of anoxic damage at 
all levels, possibly of some days duration. There 
was no sign of chronic hypoxia, infection or 
haemorrhage. The placenta and umbilical cord 
were normal. 


Patient no. 2 


A healthy 24-year-old woman noticed spon- 
taneous rupture of the membranes at 35 weeks 
and 6 days gestation in her third pregnancy. The 
first two pregnancies and deliveries had been 
uneventful: a son (2240g) and a daughter 
(3120 g). The current pregnancy had progressed 
normally until admission. On examination clear 
fluid was draining through the cervix and the 
FHR was normal (Fig. 2A). The woman was 
admitted to hospital and advised to stay in bed to 
await spontaneous labour, although on a couple 
of occasions she left her bed to smoke a ciga- 
rette. After 12h the FHR was routinely 
recorded again, but now showed a fixed pattern 
at 170 beats/min (Fig. 2B). The patient had no 
complaints but she was not sure if the baby had 
moved during the past few hours. There were no 
signs of infection, no prolapse of the umbilical 
cord, and because of absence of cervical dilata- 
tion it was not possible to take a blood sample 
from the fetal scalp. On ultrasound examination 
no abnormalities were seen, but body and 
breathing movements were absent. Although 
intrauterine brain death was considered, severe 
hypoxia could not be excluded. It was therefore 
decided to perform a caesarean section and a 
boy weighing 2375 g was born in the same con- 
dition as described in our first patient. A blood 
sample from the umbilical artery was normal, 
pH 7-23, Po. 15 mmHg and BE — 7, The infant 
was ventilated but the clinical condition did noi 
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change. Ultrasonography of the brain revealed 
no abnormalities but an electroencephalogram 
showed no activity. The diagnosis of brain death 
was made and the parents agreed with the 
decision to stop the ventilation after which the 
baby died. A postmortem examination was 
refused by the parents, but the placenta and cord 
were normal. 


Discussion 

We have presented two case reports of intra- 
uterine brain death or fetal decerebration. In 
both fetuses the most likely cause of this disas- 
trous damage to the brain was a period of 
hypoxia or anoxia. It could be that there had 
been a transient occlusion of the umbilical cord 
which might happen more easily if the amount of 
fluid were decreased. Although not confirmed 
by ultrasonography, this could have been the 
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Fig. 1. Representative parts of the FHR in patient 1, recorded externally by Doppler ultrasound (À) and 
from a scalp-electrode (B) Paper speed 3 cm/min. 
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case because of postmaturity in the first patient 
and the ruptured membranes 1n the second. In 
both patients the diagnosis was made after birth, 
although most other possibilities were excluded 
before birth. In the second patient a diagnosis of 
brain death was considered, but fetal distress 
could not be excluded and therefore the patient 
was delivered by caesarean section. 

To our knowledge only two cases of 
decerebration have been described, neither of 
them being unexplained. Adams et al. (1977) 
presented a case of decerebration detected 
during labour. In this case the amniotic fluid was 
strongly stained with meconium indicating that 
there had indeed been a period of hypoxia. Van 
der Moer et al. (1985) described a case of 
decerebration after maternal respiratory and 
cardiovascular collapse following the admin- 
istration of diazepam for a serious attack of 
hyperventilation. Furthermore,  antenatally 


A 


A 


FE £f. 
MA F: g. Sq. Á 2x » E I i > 
Ma vw» MS M, Nurse * "ius VE wey 
r ; 


i cm min. MP iE 


. diu x VH JF Vr M i te 


Fetal brain death 196 


zx 


"m ff LONE 


B 


$ 





! emmin * 21158 





Fig. 2. Representative examples of Doppler ultrasound recordings of the FHR in patient 2. at 
admission (A) and 12 h later (B). Paper speed 1 em/min. 


acquired hypoxic encephalopathy has been 
reported by Fricker et al. (1983), but the FHR 
showed more variability and the child survived, 
although it was severely handicapped. 

What all these cases have in common is a fixed 
FHR with a relatively high frequency of 150-170 
beats/min and a lack of decelerations. In the 
newborn infant, Kero et al. (1978) showed that 
lack of heart rate variability may also be an 
indicator for brain death. Furthermore, the 
blood-gas values are normal, there are no signs 
of infection, and echoscopic examination reveals 
no abnormalities. A fixed heart rate can also be 
seen during fetal behavioural state 1F (Nijhuis 
1986) after the use of drugs (e.g. diazepam, 
pethidine) by the mother and in some cases of 


anencephaly (de Haan er al. 1971), and these 
causes should therefore be excluded. 

These examples give evidence that there may 
be a wide scatter of pathology which is caused by 
periods of hypoxia of unknown duration and at 
various times in the last trimester of pregnancy. 
The phenomenon of fetal brain death might 
therefore have the same aetiology as the more 
frequent cases of ‘unexpected sudden fetal 
death’; the difference might be that in these 
cases the hypoxia had probably tasted rather 
longer. In conclusion, if a markedly fixed FHR 
without decelerations is discovered, a diagnosis 
of brain death should be considered after exclu- 
sion of the possibilities mentioned above. If fetal 
brain death is then suspected and it is not poss- 
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ible to take a blood sample from the fetal scalp, it 
is useful to consider taking a blood sample 
directly from the umbilical cord (cordocentesis) 
(Nicolaides et al. 1986). In this way fetal distress 
can be excluded and unnecessary operative 
intervention can be avoided. 
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In a recent study (Wickenden eral. 1987), 
human papillomavirus (HPV) DNA was 
detected in 49% of samples from women pre- 
viously treated by laser ablation for cervical 
intraepithelial neoplasia (CIN) of grades 2 and 
3. All the patients were reported to have normal 
cervical cytology and a normal colposcopic 





appearance of the cervix at the time of sampling. 
More surprising was the finding of HPV type 6 in 
most of the positive samples. In other studies 
(Dürst et al. 1983; McCance er al. 1985) itis HPV 
types 16 and 18 that have been found frequently 
in association with the more severe lesions, 
namely CIN 3 and invasive cancer. However. 
Wickenden etal. (1987) did not have infor- 
mation on the HPV status of the cervix before 
laser treatment and it was not possible to differ- 
entíate between persistence of the virus after 
ablation and re-infection, In this study, we have 
determined the viral types in the cervices of 
women before and after laser treatment. 


Patients, methods and results 


Seven women with CIN 3 attending the colpo- 
scopy clinic at the Samaritan Hospital for 
Women, London, were studied. As described 
previously (Wickenden etal. 1985), a cervical 
scrape was taken with an Ayre’s spatula for 
cytological examination and HPV DNA hybrid- 
ization analysis. Samples were obtained both 
before and after carbon dioxide laser vaporiza- 
tion of the transformation zone, together with 
the adjacent few millimetres of normal squam- 
ous epithelium. 

The results are summarized in Table 1. In the 
pretreatment samples, HPV type l6 was 


Table I. Prevalence of human papillomavirus (HPV) types before and after laser ablation of cervical intraepithelial 


ncoplasia in seven women 
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All samples were negative for HPV 11. 
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detected in 6 (86%) and HPV type 18in 1 (14%). 
Types 6 and 11 were not detected in any of the 
samples. In the post-treatment samples, HPV 
type 16 was not detected but types 6 and 18 were 
found, each in one patient only although these 
types had not been found in these two patients 
before treatment. None of the patients had 
cytological or colposcopical evidence of CIN 
when they were sampled at the post-treatment 
examination. 


Discussion 


In common with other reports (Dürst et al. 1983; 
McCance etal. 1985) the results of this study 
confirm the frequent finding of HPV type 16 in 
association with untreated CIN 3. They also 
clearly demonstrate that this particular virus 
type disappears from the cervical epithelium 
after laser destruction of the transformation 
zone. HPV types 6 and 18 were detected after 
laser treatment in two patients who apparently 
did not harbour these HPV types before treat- 
ment. It would appear, therefore, that re-infec- 
tion of the healing area by persistent virus 
spreading from the surrounding epithelium did 
not occur in these patients although this has been 
suggested as a possible cause of recurrent neo- 
plasia (Ali etal. 1986). The interval between 
laser treatment and sampling was considerable 
in both patients and it seems that re-infection 
from a sexual partner rather than spread was the 
likely means of acquiring the new virus type. 

In the two women who were positive for HPV 
DNA after laser treatment, no cytological or 
colposcopical evidence at the time of sampling 
was found for residual or recurrent CIN. How- 
ever, our results clearly show that the cervix is 
still permissive for harbouring HPV. It is poss- 
ible that the mature, healed squamous epi- 
thelium that develops in most cervices after laser 
treatment does not have the same potential for 
neoplastic transformation as the pretreatment 
epithelium. of the transformation zone. As a 
point of interest it is notable that a new transfor- 
mation zone develops in some women after laser 


therapy. Clinically this appears as an 'erosion' 
which becomes white after application of acetic 
acid and histological examination reveals imma- 
ture squamous metaplasia. In some patients the 
cervix may remain in this state for some years 
and these women could be at increased risk of 
recurrent neoplasia particularly if thev continue 
to harbour HPV or become re-infected. 

The non-invasive technique we used here is 
particularly appropriate for the identification of 
women infected by HPV and we are continuing 
to examine the prevalence of these viruses and 
the effect of laser treatment in a much larger 
prospective study. It will be particularly interest- 
ing to observe if the patient harbouring HPV 
type 18 develops further CIN. Any method that 
allows the identification of the subset of women 
at risk of recurrent neoplasia will be welcome. 
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CORRESPONDENCE 





Maternal posture in second stage and fetal acid 
base status 


Dear Sir, 

Johnstone et al. [BrJ Obstet Gynaecol (1987) 94, 
753-157] determined a 15? tilt by placing a pillow 
or towels under the right hip; they do not pro- 
vide evidence first of all that a 15? tilt was consis- 
tently achieved by this method and that it 
adequately supported the patient at 15* in 
second stage, nor do they provide evidence that 
during the second stage this position improves 
placental perfusion in comparison with the dor- 
sal position Kauppila et al. (1980) compared the 
dorsal position with the left lateral (45?) pos- 
ition. In fact the importance of maternal position 
in first stage may have been underestimated. 

In endeavouring to compare the two positions 
the authors studied two dissimilar groups of 
patients who were not matched for gestation, 
parity or risk factors; for example, from Table 1, 
nine patients in the ‘back’ group had meconium- 
stained amniotic fluid compared with four in the 
‘15° tilt? group. No mention is made of when 
meconium staining was first noted, was it on 
presentation or did it develop in labour, the 
amniotic fluid being initially clear. Furthermore 
40% of the patients received oxytocin but it 1s 
not stated who received it, why, or when it was 
administered in relation to the first or second 
stage. 

In a study on the second stage it is surprising 
that the authors did not clearly state their work- 
ing definition and how they made the diagnosis. 
The impression from their report is that the 
onset of the second stage was timed when the 
patient developed the urge to push. Clinical 
experience indicates that the patient 1s not 
always right in her diagnosis. For the day-to-day 
management of a busy labour ward such a work- 
ing diagnosis is in general satisfactory but, I sug- 
gest, 1t is not acceptable in a research setting 

Cord artery pH values, as with so many other 
fetal and neonatal variables, show a wide range 
of ‘normal’ values. Two recent studies, using 
cord artery pH values in normal pregnancies and 
labours, in which the duration and position of 


the patient in the second stage were not con- 
sidered, reported wide ranges of values for 
infants normal at birth (Yeomans et al. 1985; 
Ingermarsson & Arulkumaran 1986). 

Finally the benefits of the left lateral position 
to patient and fetus during the second stage may 
outweigh the disadvantages to the midwife more 
accustomed to delivering patients in the dorsal 
position. 

Desmond P. J. Barton 
National Maternity Hospital 
Holles Street, Dublin 2 
Ireland 
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Authors’ reply 


Dear Sir, 

I appreciate Dr Barton’s helpful comments on 
our paper. The study design, which aimed to test 
a single intervention in a routine clinical situ- 
ation, was determined by a combination of sci- 
entific and practical considerations. Apart from 
posture, we did not seek to influence clinical 
management in any way, and this included the 
diagnosis of second stage. We also decided 
against deliberate matching, because to have 
matched even in three bands for the number of 
relevant variables would have generated an 
unworkably large number of cells. Instead, we 
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tried to ensure comparability of groups by 
random allocation. This turned out to be only 
moderately successful; differences between 
groups were small and not statistically significant 
(except for gestation) but did tend to favour the 
‘tilt’ group. In particular, Dr Barton is correct to 
highlight meconium staining. The babies in the 
group with meconium-stained amniotic fluid 
were more acidotic and included the only pro- 
foundly acidotic baby, and although there was 
no statistically significant difference between the 
numbers (y?^- 1.25, 0-30>P>0-20) neither 
were they very equally distributed, to the dis- 
advantage of the ‘back’ group. In retrospect, I 
agree that this very important variable should 
have been matched, together with parity, but I 
am not convinced that the design should have 
called for matching of other variables. All 
women given oxytocin started this in the first 
stage of labour, and it was given because of 
failure to establish or progress in labour. 

We have no evidence that a 15? tilt was consis- 
tently achieved, and it is hard to think what sort 
of evidence Dr Barton has in mind. Nor should 
position be thought of as static. Women do move 
and adjust position to some extent even in 
second stage. Indeed our impression was that 
the amount of movement—towards the lateral 
and back to the dorsal position—was greater in 
the ‘tilt’ group, and this itself may be an impor- 
tant difference between the two treatments. 

Finally, we are well aware of the wide range of 
‘normal’ pH values in this context, and signifi- 
cantly there was no suggestion of any difference 
in clinical condition of the babies. Despite these 
caveats, however, we believe our cautious con- 
clusions are justified. Encouraging women to lie 
in the flat dorsal position on a narrow obstetric 
table for second stage is a medical intervention, 
albeit with very definite benefit in terms of ease 
of supervision, and could possibly in some cases 
result in iatrogenic morbidity, as I think Dr 
Barton agrees. 

Frank D. Jahnstone 

Senior Lecturer 

Department of Obstetrics and Gynaecology 
37 Chalmers Street 

Edinburgh EH3 9EW 


In defence of the obstetrician 


Dear Sir, 
In his commentary 'In defence of the obstetri- 
cian’ [Br J Obstet Gynaecol (1987) 94, 833—835] 


Mr Macdonald speaks of modern technological 
delivery units as providing 'the best chance of a 
live and healthy mother and baby’. 

This may be so in the small number of women 
who have a risk factor which requires obstetric 
intervention, but there is not a shred of evidence 
that normal, healthy, well-fed women benefit 
from having their babies in a high-tech unit. All 
the research points to perinatal mortality and 
morbidity being strongly associated with low 
socio-economic factors among women and their 
families. The ‘Black Report’ (1980) and the 
recent Health Education Council Report (1987) 
make this point clearly and cogently, and it has 
never been refuted. 

Comparing home birth today with domiciliary 
obstetrics before the establishment of the wel- 
fare state is ludicrous. Housing conditions, good 
nutrition, running hot water, hygiene and per- 
sonal health are immeasurably improved. Even 
more important, women are not now worn out 
by constant childbearing and unremitting house- 
hold chores. They are fit, healthy, and on the 
whole space their families intelligently. Tew 
(1984, 1985a, b) and later Campbell & Mac- 
farlane (1987) have shown conclusively that 
planned home birth in a low-risk pregnancy has a 
better perinatal outcome than an equally low- 
risk pregnancy delivered in an obstetric unit. 
Childbirth, except in a few unfortunate cases, is 
not a medical, but a normal physiological event, 
and should be left to women and midwives. 
When and if things go wrong, as 1s bound to 
happen in a small minority of cases, then the skill 
and expertise of the consultant obstetrician is 
gratefully accepted, but birth should be 
regarded as normal unless something unfore- 
seen develops. Women allowed to labour peace- 
fully, in their own time, with known and trusted 
attendants, and in safe familiar surroundings, 
are far less likely to need obstetric intervention, 
and the home provides just such an 
environment, 

It 1s not surprising that Mr Macdonald does 
not approve of the WHO report Having a Baby 
in Europe and the RCM statement detailing the 
future training needs of midwives. These two 
documents spell out a message he and others 
with his attitudes do not want to hear; that what 
is needed 1s a substantial shift in the balance of 
power and control over childbirth away from the 
medical model and pathology, back to women, 
midwives and normality. The cosmetic changes 


at the Clarendon Wing in Leeds do not address 
these issues at ail. 

By treating birth as a risky medical procedure, 
obstetricians create an aura of anxiety in the 
labouring woman, which undermines her con- 
fidence in her own body’s ability to perform a 
function ıt is well designed for. Women will put 
up with all kinds of pain, difficulties and 
uncomfortable procedures, so long as they feel 
in control of the decision-making process and 
are fully involved at every step. Our recent pub- 
lication (Kitzinger 1987) shows quite clearly that 
what was important to women was not whether 
they did or did not have pain relief, but whether 
they had decided that they needed it, and 1t was 
provided when asked for, and not pressed upon 
them when they did not want it. 

Mr Macdonald should remember that health 
is defined far more widely than in the technically 
physical sense. A healthy mother is emotionally 
satisfied after the birth, ready to start on a vital 
new relationship with an alert and responsive, 
mentally and physically healthy baby. Childbirth 
is a life event of the most crucial long-term emo- 
tional consequence to a woman and her family, 
and obstetricians who persist in treating it as 
simply a technical exercise are doing future 
society immeasurable harm. 

Hanna Corbishley 

National Secretary 

The National Childbirth Trust 
9 Queensborough Terrace 
London W2 3TB 
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Authors’ reply 

Dear Sir, 

Thank you for giving me the opportunity to 
respond. Yes indeed it is the socially deprived 
woman who is more at risk of obstetric compli- 
cations such as anaemia, premature labour or 
growth retardation, and requires more help, but 
if the National Childbirth Trust can predict 
which healthy woman will not develop a late 
unexplained intrauterine death, deep transverse 
arrest in a first labour, or postpartum haemor- 
rhage with any delivery we would love to know 
how. The nub of our difference is that the profes- 
sional obstetricians say it is not just 'a small 
number of women with a risk factor' who have 
problems, but a substantial majority who have 
sufficient risk of obstetric complications to jus- 
tify delivery where there are additional facilities 
if required. 

Certainly home conditions are much better 
than they were and I have, of course, read the 
statistical papers by Marjorie Tew and Rona 
Campbell but do not feel that they carry suffi- 
cient scientific weight to persuade a major 
change in NHS practice from hospital to home 
delivery. "The ingenuity of Tew in manipulating 
published data' (Alberman 1986) does not help 
their case. As the original article said, 'Let those 
who wish, arrange a new study of home delivery' 
in present circumstances, in order to prove their 
case in practice. Most of our deliveries are 
undertaken by the midwives anyway; it is not a 
question of obstetncians seeking ‘power and 
control’ but of health, safety and satisfied 
customers. 

Obstetricians do not treat childbirth as 'simply 
a technical exercise’ and to accuse them of ‘doing 
future society immeasurable harm’ represents 
the kind of extraordinary intolerance which 
prompted the article in the first place. 

May I invite Ms Corbishley to visit the Claren- 
don Wing and see a caring service for herself 
She might even find some of her prejudices 
soften a little. 

R. R. Macdonald 

Consultant Gynaecologist 
Clarendon Wing 

The General Infirmary 

Belmont Grove, Leeds LS2 9NS 
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BOOK REVIEWS 


Clinics in Obstetrics and Gynaecology Vol. 
13/No. 3 The Human Placenta edited by Tim 
Chard. W. B. Saunders Co., Londcn, Phila- 
delphia, 1986, 421—663 pages with figures and 
tables, £13.50 


Is the proper study of the placenta the health of 
the fetus? In some ways it is, but the placenta is 
independent and worthy of individual study. 
Does it not have respiratory and metabolic 
requirements, as well as a unique structure and 
function? Although its relevance to maternal 
adaptation in pregnancy is not fully understood, 
and the factors which control its growth and 
function still need considerable investigation, 
much is known. This volume of Clinics reviews 
many recent advances, concentrating on path- 
ology rather than physiology but it starts with an 
excellent chapter on the light and electron 
microscopic appearances of the healthy pla- 
centa, with illustrations so informative that they 
require an extensive key section to themselves. 
Transfer functions are mentioned but not dis- 
cussed specifically, they are inferred more from 
the success in discovering disorders by biophysi- 
cal monitoring which is discussed critically. 
Endocrine function early and late in pregnancy 
is described from the cellular to the maternal 
level. The consensus is that biophysical tests are 
useful in assessing fetal health, and that the 
endocrine investigations complement them. A 
succinct and informative chapter on the path- 
ology of the placenta by Fox contains a section 
on immunology. There is also a full chapter on 
the immunology of the placenta by Redman with 
an extensive glossary which is very helpful for 
the uninitiated. Together these chapters illumi- 
nate this most arcane of topics in obstetrics, but 
they do not pretend to explain everything. The 
value of placental tissue in antenatal diagnosis 
necessarily receives a chapter, as does haemor- 
rhage from the placental site. Not surprisingly 
placental proteins occupy much of the space in 
the volume. This is because they are relevant not 
only to obstetrics but to oncology. Their signifi- 
cance in oncology is explained both practically 
and theoretically. Indeed the whole volume is a 
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satisfactory amalgam of theory and practice. It 
brings together a lot of information (some so up 
to date it is still ‘in press’) which is not readily 
found in any one place. This is a clinically valu- 
able book of definite views which is readable and 
informative, as would be expected from a group 
of authors actively investigating the field which 
they discuss. 

I. R. McFadyen 


The Foetus as Transplant Donor: Scientific, 
Social and Ethical Perspectives by Peter 
McCullagh. John Wiley & Sons, Chichester, 
New York, 1987, 215 pages with figures and 
tables, £25.00 


This book is a comprehensive analysis of a sub- 
ject with strong scientific, social and ethical over- 
tones, as its subtitle suggests. The author ranges 
widely over the issues raised and the four parts of 
the book cover the background (e.g. fetal tissue 
transplantation and abortion); specific examples 
of fetal tissue transplantation; the status of the 
human fetus; and ‘wider issues’ which debates 
issues relating to the donor, the recipient, the 
scientist, and society as a whole 

First impression suggests that the subject is 
too narrow to be of general interest but this does 
the book and the author a great disservice. 
Although the specific issue of fetal tissue trans- 
plantation may currently be of relatively minor 
practical importance in the context of global 
health issues, it raises such important questions 
that it must be addressed. This is not only for its 
own sake but as an example of how scientists and 
clinicians should approach issues at the forefront 
of technology and the front line of ethics with a 
framework which allows consistency of argu- 
ment, and is both morally and scientifically 
sound. As the author states ‘any discussion of 
the ethical aspects of a medical procedure will be 
unproductive, if not entirely misleading, unless 
it is based on a clear understanding of the verifia- 
ble scientific findings which underpin the 
procedure’, 

Early in the book the author talks about the 


community’s requirement of its scientists as 
being determined by what ‘can be done’ and 
what ‘needs to be done’. My marginal note asks 
“Where is the “What ought to be done?" ' I am 
glad to say, however, that he deals with this 
‘technological imperative’ later and in so doing 
provides food for thought and cause for caution. 
Everyone whose practice involves them with 
these ‘front line’ issues should, in the words of 
the Prayer Book, ‘read, mark, learn and 
inwardly digest’ this book. They will not neces- 
sarily agree with it in its entirety but it will act as 
a catalyst for personal thought and action. It is 
all too easy to be critical of such a work, and] 
fear that it 1s not going to be widely read. A 
distillation ofits contents in a series of articles in 
the ‘popular’ medical press would be valuable. If 
I were to encapsulate the whole 1n one sentence, 
it would be that quoted by the author as a chap- 
ter heading by Guttentag, "The moral history of 
mankind is more important than the scientific’. 

We forget that at our peril. 
Gordon M. Stirrat 


Obstetrics: Normal and Problem Pregnancies 
edited by Steven G. Gabbe, Jennifer R. Niebyl 
& Joe Leigh Simpson. Churchill Livingstone, 
Edinburgh, 1986, 1148 pages with figures and 
tables, £60.00 


For the past couple of months I have been dip- 
ping into Obstetrics: Normal and Problem Preg- 
nancies. This 1100-page American obstetrics 
textbook aims to provide ‘a reference source for 
the general practice of obstetrics’ and ‘the neces- 
sary base of information for those in fellowship 
programmes in maternal-fetal medicine’. It is a 
multiple author work with 42 American contrib- 
utors and is divided into three main sections 
dealing with anatomy and physiology of preg- 
nancy, normal care and complicated pregnancy 
care. There are supplementary sections on preg- 
nancy termination and legal and ethical issues. 
The first impression on opening this book is of 
the very clear type which does not tire the eye. 
The editors have allowed liberal use of tllus- 
trations, mostly line drawings. The 26 drawings 
illustrating pelvic anatomy are particularly clear 
and helpful and I was impressed by the use of 
diagrams in the exposition of physiological 
mechanisms throughout the book. There is no 
doubt that obstetricians now have to maintain a 
relatively sophisticated understanding of a much 
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wider field than their predecessors. This book 
addresses that need and provides clear chapters 
on genetics and prenatal diagnosis, teratology 
and birth defects, drugs in pregnancy and lacta- 
tion, and extensive chapters on antenatal and 
intrapartum fetal assessment, but I was disap- 
pointed to find no account of current thoughts on 
the aetiology of pre-eclampsia. The 109-page 
section on medical complications (excluding 
hypertension) is comprehensive and could stand 
as a small textbook on its own but there is the 
usual problem with American texts that drug 
names are often different from those in British 
practice. It is a recurring problem with the use of 
American textbooks in  British-influenced 
Obstetrics that some sections are inappropriate 
because of differences in clinical practice. 
Obvious examples are in the management of 
eclampsia and the preference for outpatient 
dilatation and evacuation for mid-tnmester 
abortion. 

The understandable concern of American 
obstetricians with litigation is perhaps the basis 
for the many statements found throughout the 
book declaring recommendations for particular 
actions in specific circumstances. I can envisage 
these guidelines being extremely useful for 
obstetricians wishing to ensure that their actions 
can be defended in court. The concern with liti- 
gation is further emphasized by a fascinating 
chapter on the legal issues in American practice. 
The issues discussed include a three million 
dollar ‘wrongful life’ suit concerning a child born 
with Tay Sachs disease where the prenatal 
screening had given a false negative result; anda 
‘forced caesarean section’ suit in a 157 kg ‘hyper- 
tensive, angry and uncooperative’ woman with 
no prenatal care, with a 2cm dilated cervix, 
meconium staining and an ominous FHR trace 
who demanded to leave the hospital against 
medical advice. Difficult medico-legal issues 
indeed. 

If this book had been written in the context of 
Bnitish obstetric practice I could warmly recom- 
mend it. As it stands it is still a very worthwhile 
publication which 1s reasonably priced at £60.00. 

David H. Barlow 


Books received some of which may be reviewed at 
a later date 


Prematurity edited by Victor Y. H. Yu & E. Carl 
Wood. Churchill Livingstone, Edinburgh, 1987, 
292 pages with figures and tables, £30.00 
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Hemostatic Disorders of the Pregnant Woman 
and Newborn Infant by William E. Hathaway & 
John Bonnar. John Wiley & Sons, Chichester, 
1987, 223 pages with figures and tables, £39.50 


Gynecologic Cancer: Diagnostic and Treatment 
Strategies edited by F. N. Rutledge, R. A. 
Freedman & D. M. Gershenson. University of 
Texas Press, Austin, 1987, 500 pages with figures 
and tables, $65.00 


The Infertile Couple edited by R. J. Pepperell, 
Bryan Hudson & Carl Wood. Churchill Living- 
stone, Edinburgh, 1987, 391 pages with figures 
and tables, £24.95 


Fertility and Family Planning in the Third 
World: A Case Study of Papua New Guinea by 
William K. A. Agyei. Croom Helm Ltd, 
Beckenham, 1987, 208 pages with figures and 
tables, £19.95 


Missed Beginnings: Death Before Life has been 
Established by June Jolly. Austen Cornish Pub- 
lishers Ltd, London, in association with The Lisa 
Sainsbury Foundation. Available from The Lisa 
Sainsbury Foundation, 8-10 Crown Hil, 
Croydon, Surrey CRO 1RY, £3.50 (incl. p. & p.) 


Barrier Contraceptives and Spermicides: their 
Role in Family Planning Care World Health 


Erratum 


Br J Obstet Gynaecol 94, 1011-1013, 1089—1093 


Organization, Geneva, 1987, 80 pages with 
figures and tables, Sw.fr. 15 


Sickle-Cell Anemia and Thalassemia. A Primer 
for Health Care Professionals published by the 
Canadian Sickle Cell Society, PO Box 13156, 
Station A, St John’s, Newfoundland, Canada, 
A1B 4AA, £5.00 


Critical Care Obstetrics edited by S. L. Clark, J. 
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COMMENTARY 





Diseases of animals transmissible to man (zoonoses) 


The publication in this issue of the Journal of a 
case of concomitant infection with ovine 
chlamydia and ‘Q’ fever in pregnancy underlines 
the continuing need for clinicians to be aware of 
the possibility that infections in their patients 
may arise from contacts with animals or their 
products. 

Precise statistics on the occurrence of diseases 
transmissible to man are not readily available 
but undoubtedly they are responsible for a sig- 
nificant number of human deaths and illnesses. 
Throughout the world there are over 150 zoo- 
noses caused by bacteria, viruses, protozoa and 
helminth organisms. Notable among these are 
the agents of anthrax, brucellosis, salmonellosis, 
Lassa fever, toxoplasmosis and yellow fever. 
Apart from causing serious morbidity in man, 
zoonotic infections undermine animal health 
and productivity, reducing the production of 
meat, milk, eggs and wool, and in developing 
countries diminish the work output of draught 
animals. Socio-economic losses from zoonoses 
are also difficult to quantify but the con- 
sequential effects arising from these infections 
can be significant, resulting in the loss of earn- 
ings, clinical complications and interference 
with family life. In addition to the clinical 
effects, the presence of these infections in a com- 
munity requires the provision of health services 
including hospital and laboratory facilities 
(World Health Organization 1982). 

Even though precise figures are not available, 
studies in the Americas have shown, for 
example, that about 175 000 persons annually 
undergo post-exposure treatment for rabies 
alone. In the 5-year period 1972-1976, in the 
European area of WHO, 82 000 cases of rabies 
were diagnosed in animals, 621 deaths occurred 
in man and more than one million people 
received post-exposure treatment. Every year 
throughout the world over 15000 people die 
from rabies (World Health Organization 1982). 
From these figures it is clear that in order to 
contro] rabies alone, the strict regulations 


governing the importation of mammals into the 
UK are well justified. 

In recent years food-borne zoonoses have 
become increasingly prevalent in many coun- 
tries. Partly, this is due to the increase in inter- 
national and national trade in live animals, in 
animal products and in feedstuffs, all of which 
facilitate the spread of infection. Also, inten- 
sified animal production favours the prolifera- 
tion of infectious diseases. Environmental 
changes such as deforestation, immigration, cre- 
ation of artificial lakes and urbanization may 
have a marked effect on the ecology of the area. 
Irrigation systems have been known to create 
situations favouring the development of large 
populations of reservoir animals such as birds 
and rodents which support the propagation of 
zoonotic diseases. Increased industrialization 
and consequent pollution including disposal of 
animal waste can create an additional hazard to 
the human population. A large proportion of 
zoonotic infections occurs in individuals occupa- 
tionally engaged in the handling of animals, their 
carcases or products. These include livestock 
attendants, farmers, veterinarians and workers 
employed in factories processing animal prod- 
ucts. Infections may also be acquired from the 
environment, particularly from water con- 
taminated with animal waste. Personnel work- 
ing with captive wild animals or their tissues are 
the most likely group to become infected by 
organisms such as those causing viral haemor- 
rhagic fevers and other exotic infections. 

Members of the public may also acquire some 
infections from pet animals, though these are 
probably. comparatively few in relation to the 
number of cases arising from the consumption of 
foods of animal origin. In passing it may be of 
interest to note that in England and Wales there 
are no statutory requirements to pasteurize milk 
from sheep before sale to the general public, 
which may be a source of chlamydial infection. 
As a means of reducing the risk of food poison- 
ing two orders were introduced in 1975 in the 
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UK. Firstly The Zoonosis Order 1975 (Statutory 
Instruments 1975), which is designed to facilitate 
the control of infected animals where Salmonella 
or Brucella organisms are a threat to human 
health, and secondly The Importation of Pro- 
cessed Animal Protein Order 1981 (Statutory 
Instruments 1981), which permits the importa- 
tion of processed animal protein only under the 
authority of a licence by the Minister of 
Agriculture. 

At the present time Salmonella spp. and 
Campylobacter spp. are the most common 
Organisms isolated from contaminated food 
products, particularly meats and milk, and the 
number of infections has tended to increase 
annually. In England and Wales during the 10 
years 1975—1984 there were over 100 020 labora- 
tory-reported salmonella infections, 1-596 of 
which were associated with serious extra-intesti- 
nal complications. During the same time there 
were over 89000 laboratory reports of cam- 
pylobacter infections (Galbraith & Barrett 
1986). Though campylobacters are usually a 
common cause of self-limiting acute enteritis in 
man, they are occasionally associated with mis- 
carnage. In view of the annual increase in the 
number of cases it seems possible that, since 
bacteriaemia is a feature of campylobacter infec- 
tions (Butzler & Skirrow 1979), there will also be 
an increase in the number of campvlobacter- 
associated miscarriages following localization 
and proliferation of the organism in placental 
tissues, which 1s a feature of campylobacter 
infections in experimental animals (Coid et al. 
1987). Other organisms commonly associated 
with food poisoning are Clostridium perfringens, 
Staphylococcus aureus and Bacillus spp. (Hobbs 
& Roberts 1987). Infection with Listeria mono- 
cytogenes, which is capable of transmussion to 
the human fetus via the placenta, has also been 
traced to the consumption of contaminated 
food. A listeria epidemic, with seven adults and 
34 perinatal cases, was shown to result from the 
ingestion of coleslaw prepared from cabbages 
previously fertilized with sheep manure (Schlech 
et al. 1983). In addition to these bacterial patho- 
gens, foods of animal origin may also be infected 
with helminths and protozoal parasites. 

Though contaminated foods represent the 
principal source of zoonotic infections for most 


members of the public some diseases may be 
acquired from pet animals. They can arise from 
bites or close contact with the animals or with 
their excreta. According to Galbraith & Barrett 
(1986), ringworm, toxoplasmosis, psittacosis 
and pasteurellosis are the most common infec- 
tions acquired from pets in the UK. Toxocariasis 
and hydatid disease, though less common, were 
responsible for 42 deaths between 1974 and 1984 
compared with 44 as a result of toxoplasmosis 
and psittacosis during the same period. 

The mortality from zoonotic infections is 
likely to be only a small proportion of approxi- 
mately 2000 deaths that occur annually in 
England and Wales from selected infectious and 
parasitic diseases (Communicable Disease 
Statistics 1984). Nevertheless the detrimental 
effects of zoonoses cannot be ignored, even 
though the levels of morbidity and mortality 
from such infections appear to be comparatively 
low. 

C. R. Coid 

Division of Comparative Medicine 
Clinical Research Centre 

Harrow HAI 3UJ 
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Beta-mimetics in preterm labour: an overview of the 


randomized controlled trials 


JAMES F. KING, ADRIAN GRANT, MARC J. N. C. KEIRSE, 
IAIN CHALMERS 


Summary. Controversy continues about the use of beta-mimetic drugs 
in preterm labour. One reason for this is that the adequately controlled 
trials of these drugs have all been small and have thus provided very 
imprecise estimates of their effects. We have therefore conducted a 
‘meta-analysis’ using data relating to 890 women who participated in the 
16 methodologically acceptable controlled trials of these agents in the 
treatment of preterm labour. This analysis demonstrates an unequivo- 
cal effect of beta-mimetic tocolytic administration in delaying delivery, 
and this is reflected in a reduction in the frequency of preterm birth and 
low birthweight. However, no beneficial effect of this treatment on 
perinatal mortality or severe neonatal respiratory disorders could be 


detected. 


Beta-mimetic tocolytic therapy has now become 
standard practice in the treatment of preterm 
labour in many centres (Hendricks 1981), and it 
is often followed by oral beta-mimetic admin- 
istration for ‘maintenance’ of tocolysis. How- 
ever, opinions still vary about the indications 
for, and the potential benefits of, these drugs 
(Keirse 1984a, b). This difference of opinion 
reflects, among other things, the quality of the 
scientific evidence available on which to base a 
rational clinical decision. 

One of the problems with the available evi- 


dence on this topic concerns the clinical rele- 
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vance of the outcomes measured. Outcomes 
such as small increases in mean birthweight or 
length of gestation may achieve statistical signifi- 
cance but may not be clinically important. Fun- 
damental outcome measures such as perinatal 
mortality and morbidity are obviously much 
more relevant but have not been addressed 
adequately (Milner et al. 1984). Another prob- 
lem is that much of the data has been derived not 
from controlled trials, but from observational 
studies which are notoriously prone to bias and 
misinterpretation. There 1s ample evidence that 
much of the 'success' claimed in observational 
studies may not be the result of the drug treat- 
ment. For instance, in the largest placebo-con- 
trolled trial (Larsen et al. 1980) 78% of the 
women in the control group remained 
undelivered 48h after entry into the trial. In 
studies based on observational data an associ- 
ation. of this order could easily have been 
attributed to the drug treatment. 

The first placebo-controlled trial of a beta- 
mimetic drug in the treatment of preterm labour 
(Adam 1966) failed to detect any effect of the 
drug (isoxsuprine) on length of gestation or peri- 
natal mortality. This is not surprising consider- 
ing the number of patients entered into that trial. 
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However, none of the subsequently conducted 
controlled trials has been sufficiently large to 
escape the possibility of either overlooking 
clinically important effects (beneficial or 
adverse) or exaggerating the significance of 
apparent differences between treatment groups. 
In a review of the controlled trials of drugs used 
in the prevention and treatment of preterm 
labour, Hemminki & Starfield (1978: concluded 
that the evidence available at the time was not 
convincing enough to justify widespread use of 
these agents (beta-mimetics in particular) in the 
treatment of preterm labour. 

An overall estimate of the true effects of a 
treatment can be obtained by combining the 
results of small randomized trials in a formal 
overview, or meta-analysis, of similar trials 
(Yusuf et al. 1985). In order to clarify some of 
the confusion which exists about beta-mimetic 
therapy, we have conducted a formal overview 
of the controlled trials in which these agents 
have been compared with either placebo or no 
active treatment in the management of preterm 
labour. Trials that simply compared different 
beta-mimetic agents, without a control group 
receiving no active treatment, have not been 
included. 


Materíals and methods 


Controlled tnals of beta-mimetic therapy for 
preterm labour were identified in the following 
ways: asearch was made of the Oxford Database 
of Perinatal Trials (Chalmers et al. 1986); the 
reference lists ın the published papers were 
reviewed for other possible trials, and finally, 
colleagues in the USA, Canada and Europe 
were canvassed to try to detect other completed 
but unpublished trials. The methodology of 
these trials was then reviewed, sometimes after 
further information had been supplied by the 
principal investigators. 

Studies were included in the overview (meta- 
analysis) if it was judged that random or quasi- 
random (e.g. using hospital case record 
numbers) treatment allocation had been used 
and that withdrawals after treatment allocation, 
if any, were unlikely to have introduced bias into 
the comparison Of the 15 publisned papers 
identified, four were excluded for the following 
reasons. Das (1969) gave no reassurance (con- 
firmed by personal communication) ihat patient 
allocation had been at random in his study, and 
there were inconsistencies in the methods by 


which the treatments had been given. Csapo & 
Herczeg (1977) included a substantial propor- 
tion of patients in the group allocated to beta- 
mimetic administration whose treatment had 
been decided by clinical opinion; it was imposs- 
ible to separate out the remaining cases and their 
method of treatment allocation was also unclear. 
Castren et al. (1975) reported a study in which 
there were three cases in the beta-mimetic group 
for every two in the control group, despite the 
use of ‘alternate allocation’. Merkatz et al. 
(1980) combined a number of trials in a way 
which made the results impossible to interpret. 
Subjects enteréd into trials of oral beta-mimetic 
maintenance therapy, all of whom had pre- 
viously been 'successfully' treated with intra- 
muscular ritodrine, were included in the drug 
group. Furthermore, the control group con- 
tained some patients treated with ethanol The 
report did, however, contam data from five 
centres in which intravenous ritodrine or 
placebo had been randomly allocated to women 
who were thought to be in preterm labour. The 
results from only one of these centres (Spellacy 
et al. 1979) have been published separately. 
However, the principal investigators in the other 
four centres (Barden, Hobel, Scommegna & 
Bieniarz, and Mariona) were contacted and we 
were subsequently able to gain access to the 
original data, with the assistance of the company 
(Duphar) that manufactures the drug. 

The meta-analysis, therefore, includes data 
from 12 published trials and four unpublished 
trials, the data of which had been included in the 
analysis conducted by Merkatz et al: (1980). 
These involved a total of 484 beta-mimetic 
treated women and 406 women treated with 
placebo and/or 'standard treatment'. The 
imbalance in the numbers reflects one trial in 
which placebo was compared with more than 
one actively treated group. All but one (Cotton 
et al. 1984) of these trials involved the use of oral 
maintenance therapy after acute tocolysis. 
Information about the following indices of out- 
come was sought from the reports of these 
studies, by letter, by personal contact or by 
re-examination of the data forms generated for 
each patient entered into the trials where neces- 
sary: (1) Delivery within 24h of entry to the 
trial; (2) delivery within 48 h of entry to the trial; 
(3) dehvery before 37 completed weeks gesta- 
tion; (4) birthweight of less than 2500g; (5) 
babies with respiratory distress syndrome or 
other severe respiratory disorder; (6) perinatal 
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deaths (excluding deaths due to lethal congenital 
malformations). 

The structures of the 16 trials are summarized 
in Table 1. Twelve studies were of ritodrine 
therapy and all included oral maintenance if con- 
tractions stopped. In 10 of these trials, ritodrine 
was initially given intravenously, in one, intra- 
muscularly, and in one the allocation was to one 
of three different ritodrine regimens or to a 
‘standard’ control management. Three trials 
tested terbutaline, initially given intravenously, 
and followed by oral maintenance in two. In the 
remaining trial the beta-mimetic therapy was 
intramuscular isoxsuprine, followed by oral 
maintenance. 


Methodological quality 


In 11 of the 16 trials allocation to treated or 
control group was stated to have been ‘double 
blind’. In the other five trials the method of 
random or quasi-random allocation was either 
not described or was such that selection bias may 
have operated, thus investigators may have 
known in advance of entering a participant into 
the trial to which group she would be allocated. 

In 13 of the 16 trials we were able to base our 
analysis on all cases entered into the trial, and 
thus contro! for selection bias after entry, even 
though this information had often not been pub- 
lished in the original report. In three trials this 
was not possible, and unfortunately two of these 
were the two largest trials in the series. Although 
the cardiovascular effects of beta-mimetic 
agents make full blinding of treatments difficult, 
investigators in at least 8 of the 16 trials appeared 
to have tried hard to achieve blinding. In the 
other eight trials, assessment (observer) bias is 
more likely to have operated, although with end- 
points such as duration of gestation, birthweight 
and perinatal death this is likely to have been less 
of a problem than in the assessment of respira- 
tory morbidity. 


Statistical methods 


Using methods described by Peto et al (1976) 
and Yusuf et al. (1985) we analysed information 
derived from the trials using a procedure which 
has become known as ‘meta-analysis’. This 
approach is based on expressing as a ratio the 
odds (chances) of a particular outcome among 
women allocated to receive the intervention, 
with the odds (chances) of the same outcome 
among controls—the odds ratio In each individ- 


ual trial the odds ratio may be exaggerated or 
minimized because of the play of chance (especi- 
ally if the intervention has only a moderate 
effect, or the sample size is small). But the sum 
of the differences derived from several indepen- 
dent trials, used in combination with the sum of 
the variances of the differences, provides a more 
sensitive test of the effect of the intervention and 
can be used to calculate a ‘typical’ odds ratio. 


Results 
I. Delivery within 24 h of trial entry 


Data on delivery within 24 h of trial entry were 
available for 14 of the 16 studies, and are shown 
in Table 2. In 13 of the 14 studies there were 
fewer deliveries in the first 24 h in the group 
allocated to beta-mimetic therapy than in the 
control group and in six this was unlikely to 
reflect chance (P<0-05). Table 2 and Fig. la 
show the odds ratio and the 95% confidence 
interval (CI) for each trial The typical odds ratio 
is 0-29 with 95% CI 0-21 to 0-41. The direction 
and magnitude of effect is similar in the ritodrine 
trials (typical odds ratio 0-31; 9596 CI 0-21 to 
0-45) and the terbutaline trials (typical odds 
ratio 0-23; 95% CI 0-10 to 0-56). 


2. Delivery within 48 h of trial entry 


Data on deliveries within 48h of trial entry 
(which were available for 12 studies) are shown 
in Table 3 and summarized in Fig. 1b. There 
were fewer deliveries within 48 h than expected 
in nine studies and in three of these the differ- 
ences were Statistically significant (P<0-05) 
The typical odds ratio was 0-59 with 95% CI 0-42 
to 0-83. The results in the two terbutaline trials 
were consistent with those in the 10 trials of 
ritodrine. 


3, Delivery before 37 completed weeks 


The odds ratio was «1 in 8 of 14 trials for which 
usable information about preterm delivery was 
available (Table 4 & Fig. 1c). Overall, however, 
the typical odds ratio was 0-71 with 95% CI 0-53 
to 0-96 and hence is unlikely to reflect chance 
(P — 0-025). Again, the results in the terbutaline 
trials were similar to those in the ritodrine trials. 


4. Birthweight below 2500 g 


Data from the 13 trials with usable data on low 
birthweight suggest a beneficial effect of beta- 
mimetic therapy (Table 5 & Fig. 1d). The typical 
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Table 2. Delivery within 24 h of trial entry 





Allocaied Allocated P 
No. Trial beta-mirietic control Odds ratio 95% CI (two-tailed) 
1 Leveno et al. (1986) 15/54 (2896) 25/52 (48%) 0-42 0.19 to 0.92 «0-05 
2 Calder & Patel (1985) 4/37 (-1%) 9/39 (23%) 0-40 0-11 to 1-42 NS 
3 Larsen et al. (1986) 5/49 (-0%) 16/50 (32%) 0-24 0-08 to 0:69 «0-01 
4 Larsen et al. (1980) 11/131 :8906) 6/45 (1396) 0-60 0-21 to 1-71 NS 
5 Christensen ef al. (1980) 0/14 10%) 6/16 (37%) 0-07 0-01 to 0-87 <0-05 
6 Spellacy et al. (1979) 6/14 (43%) 11/15 (73%) 0-27 0-06 to 1 29 NS 
7 Barden 0/12 (0%) 8/13 (62%) 0-03 0-01 to 0-35 0-005 
8 Hobel 2/16 (12%) 3/15 (20%) 0:57 008to 4:08 NS 
9 Scommegna 1⁄5 (796) 5/17 (2996) 0-17 0-02 to 1:45 NS 
10 — Manona 04 10%) WS (096) — — — 
12 Wesselius de Casparis 
et al. (1971) 6/33 (1896) 15/30 (50%) 0-22 0-07 to 0-67 0-008 

13 Cotton et al. (1984) 6/19 (32%) 11/19 (58%) 0-34 0:09 to 1:27 NS 
14 Howard et al. (1982) 2/15 (13%) 2/18 (11%) 1-23 0-15 to 10:27 NS 
15 Ingemarsson (1976) 0/15 (096) 10/15 (67%) 0-02 «0 01 to 0-19 0-001 

"Typical 0-29 0-21 to 0-41 <0-00001 
CI, Confidence interval. 
Table 3. Delivery within 48 h of trial entry 

Allocated Allocated . P 

No. Trial beta-mumetic control Odds ratio 95% CI (two-tailed) 
1 Leveno et al. (1986) 17/54 (21%) 29/52 (56%) 0-36 0-16 to 0-80 0-012 
2 Calder & Patel (1985) 10/37 (2796) 12/39 (3196) 0-83 0-31 to 2-25 NS 
3 Larsen et al. (1986) 5/49 (10%) 17/50 (34%) 0-22 0 08 to 0-63 0-005 
4 Larsen et al. (1980) 29/131 (2296) 10/45 (2296) 1-00 0-44 to 2-25 NS 
5 Christensen et al. (1980) 7/14 (5096) 9/16 (55%) 0-78 0-18 to 3-36 NS 
6 Spellacy et al (1979) 8/14 (S796) 11/15 (7396) 0-48 0-10 to, 2:34 NS 
7 Barden 2/2 (1796) 9/13 (6996) 0-09 0-01 to 0-55 0-01 
8 Hobel 6/16 (3796) 3/15 (2096) 2-40 0-47 to 12-20 NS 
9 Scommegna 6/15 (4096) 7/17 (4196) 0-95 0:23 to 4-01 NS 
10 — Mariona 2/4 (5096) 1/5 (2096) 4-00 0-19 to 83-44 NS 
13 Cotton et al. (1984) 9/19 (4796) 12/19 (63%) 0-52 0-40 to 1-94 NS 
14 Howard et al (1982) 245 (1396) 2/18 (1196) 1-23 0-15 to 10-27 NS 

"Typical 0-59 0-42 to 0-83 0-003 


CI, Confidence interval 


odds ratio of 0-75 for low birthweight is not quite 
statistically significant (95% CI 0-55 to 1-02; 
P = 0:07). 


5. Respiratory distress syndrome or severe 
respiratory problems 


Usable data related to respiratory problems in 
the newborn were obtained for 12 trials and 
these are shown in Table 6 and summarized in 
Fig. le. As can be seen in Table 6 the odds ratios 


for seven trials are >1, and for five they are <1. 
The typical odds ratio of 1-07 is a further indica- 
tion of the lack of any clear direction of effect 
and the wide 95% CI reflects the relatively smail 
number of infants with neonatal respiratory 
problems on which these estimates are based. 
Only 4 of the 12 trial reports used for this analy- 
sis indicated whether or not corticosteroids had 
been given before delivery. The two reports that 
made it clear that at least some women had 
received corticosteroids yielded a comparable 
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Fig. 1. Effects of beta-mimetic tocolytics in preterm labour. (a) delivery within 24 h 
(Table 2), (b) delivery within 48 h (Table 3); (c) delivery before 37 completed weeks 
gestation (Table 4), (d) birthweight less than 2500 g (Table 5); (e) respiratory distress 
syndrome or severe respiratory problems (Table 6), (f) perinatal death (Table 7) 

The study numbers are identified on the Tables, the studies are ranked in order of 
methodological quality ——1—— indicates the odds ratio with the 95% confidence 


interval 


217 


218 J.F. King et al. 


Table 4. Delivery before 37 completed wesks gestation 





Allocated 


Allocated 
No. Trial beta-mimetic 
1 Leveno et al. (1986) 40/54 (74%) 
2 Calder & Patel (1985) 23/37 (6296) 
3 Larsen et al. (1986) 14/49 (29%) 
4 Larsen et al. (1980) 65/131 (50%) 
5 Christensen et al. (1980) 14/14 (100%) 
6 Spellacy et al. (1979) 12/14 (86%) 
7 Barden 6/12 (50%) 
8 Hobel 10/16 (62%) 
9 Scommegna 10/15 (67%) 
10 Mariona 3/4 (75%) 
H Sivasamboo (1972) 14733 (42%) 
12 Wesselius de Casparis 13/23. (3196) 
et al. (1971) («38 weeks) 
13 Cotton et al. (1984) 15/19 (79%) 
14 Howard et al. (1982) 9/15 (6090) 
15 Ingemarsson (1976) 315 (20%) 
‘Typical’ 
CI, Confidence interval. 
Table 5. Birthweight below 2500 g 
No. Trial beta-mimetic 
1 Leveno et al. (1986) 41/56 (73%) 
2 Calder & Patel (1985) 24/37 (55%) 
3 Larsen et al (1986) 13⁄49 (26%) 
4 Larsen et al. (1980) 39/131 (30%) 
5 Christensen et al. (1980) 13/14 (93%) 
6 Spellacy et al. (1979) 13/15 (3796) 
7 Barden 712 (5896) 
8 Hobel 10/17 (59%) 
9 Scommegna 5/16 (31%) 
10 Mariona 2/4 (3096) 
11 Sivasamboo (1972) 12/32 (37%) 
13 Cotton et al. (1984) 18/19 (35%) 
14 Howard et al. (1982) 9/16 (56%) 
15 Ingemarsson (1976) 4/15 (27%) 


‘Typical’ 


Allocated P 
control Odds ratio 95% CI (two-tailed) 
42/52 (81%) 0-68 0-27 to 1-70 NS 
19/39 (49%) 1-73 0-70 to 4-30 NS 
23/50 (46%) 0-47 0.20 to 1-08 NS 
2145 (47%) 1:13 0.57 to 2-22 NS 
16/16 (100%) — — — 
13/15 (87%) 0-92 0-11 to 7-91 NS 
13/13 (100%) 0-05 0:04 to 0-72 0-015 
&15 (53%) 1-46 0-34 to 6-24 NS 
10/16 (62%) 1-20 0-27 to 5-37 NS 
35 (60%) 2-00 0-10 to 41-72 NS 
20/32 (62%) 0-44 0-16 to. 1-20 NS 
21/30 (7096) 0-28 0-10 to 0-78 0-015 
(«38 weeks) 
16/19 (84%) 0-70 0-13 to 3-74 NS 
518 (2896) 3-90 0-91 to 16-67 NS 
12/15 (8096) 0-06 0-01 to 0-34 0-002 
0-71 0-53 to 0-96 0-025 
Allocated P 
control Odds ratio 95% CI (two-tailed) 
46/55 (84%) 0.53 0-21 to 1-35 NS 
15/39 (3896) 2-95 1:17 to 7-43 0-02 
17/50 (34%) 0-70 029 to 1-67 NS 
17/45 (38%) 0-70 0-34 to 1-42 NS 
15/16 (9496) 0-87 0-05 to 16-02 NS 
12/15 (8096) 1:63 0-23 to 11-72 NS 
10/13 (77%) 0-42 0-07 to 2-40 NS 
8/16 (5096) 1-43 0-35 to 5-77 NS 
11/17 (65%) 0-25 0-06 to 1-05 NS 
4/5 (8096) 0-25 0-01 to 5-22 NS 
21/32 (66%) 0-31 0-11 to 0-87 0-026 
18/19 (95%) 1-00 0-06 to 16-61 NS 
7/21 (339%) 2°57 0-67 to 9-88 NS 
10/15 (67%) 0:18 0-04 to 0-85 0-03 
0-75 0-55 to 1-02 NS 


CI, Confidence interval. 


odds ratio for neonatal respiratory morbidity to 
that derived from all 12 tnals, but a with a much 


wider confidence interval. 


6. Perinatal death 


Discussion 


ratio (0-96) was close to unity, but has a wide 
95% CI (0-55 to 1-68). 


Information about perinatal deaths (Table 7 & & 
Fig. 1f) was available for all the trials except one. 
Of the 14 with usable data, eight had odds ratios 
>1 and six had odds ratios <1. The typical odds 


This analysis confirms that beta-mimetic drug 
treatment is more effective than placebo or 
‘standard treatment’ in delaying delivery after 
preterm labour. The most marked effect is seen 
in postponement of delivery for 24 h. The treat- 
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Table 6. Respiratory distress syndrome or severe respiratory problems 
Allocated Allocated P 
No. Tnal beta-mimetic control Odds ratio 95% CI (two-tailed) 
i Leveno et al. (1986) 25/56 (45%) 24/55 (449%) 1-04 0-50 to 2-14 NS 
2 Calder & Patel (1985) 4/37 (11%) 3/39 (896) 1:45 0-30 to 6-90 NS 
3 Larsen et al. (1986) 3/49 (690) 6/50 (1296) 0-48 0-1 to 2-00 NS 
4 Larsen et al (1980) 15/131 (11%) 1/45 (2%) 5-69 0-90 to 35-80 NS 
5 Christensen er al. (1980) — 2/14 (1496) 1/416 (6%) 2-50 0-21 to 30-32 NS 
6 Spellacy et al. (1979) 014 (096) 3/15 (2096) 0-19 0-01 to 3-39 NS 
7  Barden 5/12 (42%) 4/13 (3196) 1-61 0:30 to 8-57 NS 
8 Hobel 9/17 (53%) 5/16 (31%) 2-47 0-59 to 10-36 NS 
9 Scommegna 0/16 (096) 3/17 (1896) 0-19 0-01 to 3-35 NS 
13 Cotton et al. (1984) 4/19 (21%) 6/19 (3296) 0-58 0-13 to 2-54 NS 
14 Howard et al. (1982) 3/16 (19%) 1/21 (5%) 4-62 0-49 to 43-29 NS 
15 Ingemarsson (1976) 0/15 (0%) 3/15 (20%) 0-17 0-01 to 3-07 NS 
‘Typical’ 1-07 0-71 to 1-61 NS 
CI, Confidence interval 
Table 7. Perinatal death 
Allocated Allocated P 
No. Tnal beta-mimetic control Odds ratio 9595 CI (two-tailed) 
1 Leveno et al. (1986) 2/56 (4%) 3/55 (596) 0-64 0-10 to 3-95 NS 
2 Calder & Patel (1985) 0/37 (0%) 1⁄39 (3%) 0-11 0-01 to 9-54 NS 
3 Larsen et al, (1986) 1/49 (296) 2/50 (496) 0-50 0-05 to 5-52 NS 
4 Larsen ef al (1980) 11/131 (896) 2/45 (4%) 1-97 0-43 to 905 NS 
5 Christensen et al. (1980) 1/14 (796) 0/16 (0%) 8-52 0-17 to 99-99 NS 
6 Spellacy et al. (1979) 115 (7%) 4/15 (2796) 0-21 0-02 to 1.96 NS 
7 Barden 1/12 (8%) 0/13 (0%) 1-09 0-02 to 64-44 NS 
8 Hobel 2/17 (1296) 0/16 (096) 3-00 0-12 to 72-80 NS 
9 Scommegna (V16 (096) 1/17 (6%) 1-06 0 02 to 60:61 NS 
10 Mariona 1/4 (25%) 1/5 (20%) 1-33 0-05 to 37-47 NS 
12 Wesselius de 
Casparis et al. (1971) 2/33 (6%) 1/30 (396) 1-87 0-17 to 20 96 NS 
13 Cotton et al. (1984) 1/19 (5906) 4/19 (2196) 0-21 0-02 to 1-81 NS 
14 Howard et al. (1982) 1/16 (6%) 1/21 (596) 1-33 0-07 to 23-81 NS 
15 Ingemarsson (1976) 0/15 (0%) 0/15 (096) — — — 
16 Adam (1966) 9/28 (3296) 7/24 (2996) 1-15 0-35 to 3-80 NS 
‘Typical’ 0-96 0-55 to 1 68 NS 





CI, Confidence interval. 


ment was also shown to be effective in reducing 
the frequency of preterm birth and (probably) of 
low birthweight. In all but one of the trials acute 
tocolysis was followed by oral maintenance 
treatment. This component of the beta-mimetic 
drug administration has been shown in other 
studies to reduce the number of relapses and 
time to relapse (Creasy et al 1980) and to 
lengthen the duration of gestation (Brown & 
Tejani 1981). 

These effects on gestational duration and 
birthweight did not, however, result in a detect- 


able decrease in either perinatal mortality or 
severe respiratory disorders of the newborn. 
The lack of any suggestion of an effect on these 
more significant adverse outcomes challenges 
many of the claims that have been made in 
favour of tocolytic drug therapy (Decelle & 
Vokaer 1972; Chez 1981, Merkatz et al. 1980). 
Even more remarkable is the observation that 
despite a proliferation of beta-mimetic agents, 
only three have ever been tested against placebo 
or ‘no treatment’. Only one trial has involved 
isoxsuprine; terbutaline has been studied in 
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three trials; ritodrine has been assessed in 12 
separate trials. Other widely used drugs such as 
fenoterol and salbutamol (Kubli 1977; Keirse 
1984a) apparently have never been investigated 
in placebo-controlled trials. This is surprising in 
view of the important lessons which we have 
learned from the previous effects of urvalidated 
drug administration in pregnancy (Grant & 
Chalmers 1985). 

In a formal overview of trials such as that 
presented here, factors such as duration of treat- 
ment, route of administration, dosage used, and 
so on, introduce a large measure cf hetero- 
geneity. Itis reasonable to assume that relatively 
low doses of a weak beta-mimetic drug will show 
less tocolytic effect and fewer side-effects than a 
more powerful compound used at the maximum 
rate which is tolerated by the mother. It should 
also be considered, however, that the trials 
reviewed here represent the totality of all 
attempts at properly controlled assessment that 
we could uncover. 

What is the clinical significance of a Ireatment 
which results in a statistically significant 
decrease in the frequency of preterm Enrth unac- 
companied by any detectable improvement in 
perinatal mortality and respiratory morbidity? 
This picture may reflect the inclusion in the trials 
of too large a proportion of patients in whom 
postponement of delivery and prolongation of 
pregnancy were unlikely to confer any further 
benefit to the baby. It is easy to understand how 
a treatment which is effective in stopping pre- 
term labour between 36 and 37 weeks will have 
little potential for reducing perinatal mortality, 
although it may well reduce the risks of delivery 
within 48 h of delivery, delivery before 37 weeks 
and of infants weighing less than 2500 g at birth. 
These issues could not be explored in our analy- 
sis because the data are inadequate fcr analyses 
stratified by gestational age at trial entry. But it is 
not reasonable to assume that the investigators 
who conducted the various trials reviewed here 
would have chosen to incorporate women in 
their trial for whom they considered that treat- 
ment would confer no benefit whatsoever. Thus, 
the lack of any suggestion of an effect on mor- 
tality and respiratory morbidity remains note- 
worthy, particularly given the clear short-term 
effect of tocolytic treatment on duration of 
gestation 

Claims that the use of beta-mimetic drugs has 
a large impact on the perinatal mortality associ- 
ated with preterm birth (Jung & Lamberti 1982) 


have undoubtedly been exaggerated. In many 
centres, 12-15% of all preterm births and as high 
a proportion as 60-65% of the perinatal mor- 
tality associated with preterm birth is attribut- 
able to antepartum fetal death and lethal 
malformations (Rush etal 1976; Keirse & Kan- 
hai 1981). More than half of the remaining pre- 
term births are the result of obstetric 
intervention (induction of labour or caesarean 
section) and/or are associated with maternal or 
fetal complications that are generally assumed to 
preclude any attempts at ‘therapeutic’ prolonga- 
tion of pregnancy (Keirse & Kanhai 1981). 
Overall, not more than a third of preterm births 
occur in pregnancies uncomplicated by condi- 
tions which, rightly or wrongly, have been 
regarded as contraindications to the use of 
tocolytic drugs for prolongation of pregnancy 
(Keirse & Kanhai 1981). The available infor- 
mation suggests that less than 20% of the mor- 
tality associated with preterm birth occurs in the 
kinds of pregnancies that have been studied in 
trials and that most of that mortality is concen- 
trated in the small minority of pregnancies in 
which preterm delivery occurs before 32 weeks 
gestation. 

Not only are pregnancies that could in theory 
benefit from tocolysis very rare, but the data 
presented above show that a trial with a large 
number of these rare adverse outcomes would 
be required in order to assess whether or not 
beta-mimetic tocolysis has a positive or negative 
effect. It is important to realize that our results 
are compatible with an impressive reduction (of 
up to 45%) in perinatal mortality, but that they 
are equally compatible with an Increase 1n peri- 
natal mortality of up to 70%. The mechanisms 
by which such an increase could be brought 
about need not imply any direct adverse effects 
of the beta-mimetic drugs; they might also result 
from the effectiveness of beta-mimetic treat- 
ment ın prolonging pregnancy in cases of, for 
example, clinically unrecognized placental 
abruption, severe pregnancy-induced hyper- 
tension or intrauterine growth retardation. Pro- 
longation of pregnancy in these circumstances 
may be contrary to the best interests of mother 
and baby. 

Although it has been suggested that the 
increased cost of maternal intensive care during 
tocolysis with beta-mimetic drugs is offset by 
decreased cost of neonatal intensive care 
(Korenbrot et al. 1984), there are currently no 
data derived from controlled trials to support 
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this view. The multicentre, placebo-controlled 
randomized trial of ritodrine currently under- 
way in Canada (Milner et al. 1984; J.-M. Mout- 
quin, personal communication) offers the best 
chance of detecting any effects of beta-mimetic 
administration on the duration and intensity of 
neonatal care which may exist. The Canadian 
trial incorporates a cost effectiveness analysis 
and a long-term follow-up of surviving infants; 
its results (assuming a satisfactory sample size is 
achieved) should help to provide a more rational 
basis for clinical decisions about using beta-mim- 
etic drugs for tocolysis. 

Until that information becomes available, the 
rare but important maternal adverse effects 
(Kung et al. 1985) of beta-mimetic administration 
(including death), and the possible adverse 
effects of these powerful agents on the develop- 
ing fetus (Keirse 19845) should be borne in mind 
whenever they are used. The risks of the more 
serious materna] side-effects will be reduced if 
the drugs are administered in such a way that the 
possibility of fluid overload is avoided. It may 
well be, however, that the main benefit to be 
derived from tocolytic therapy is to provide suffi- 
cient short-term delay of delivery for other effec- 
tive measures to be implemented. Such options 
could include buying time for transfer of the 
mother to a centre with facilities for obstetric 
and neonatal intensive care, and for the admin- 
istration of glucocorticoids to reduce perinatal 
mortality and morbidity (Crowley 1988). 
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Insulin sensitivity in third trimester pregnancy. A 
randomized study of dietary effects 


R. B. FRASER, F. A. FORD, G.F. LAWRENCE 


Summary. The metabolic effects of three diets were investigated in a 
randomized study in 15 non-pregnant women and 14 pregnant women in 
the third trimester; all the women were of normal weight. After 2-week 
periods of habituation to each diet, metabolic profiles were performed 
on standardized intakes. Diet 1 contained 40% of energy as carbo- 
hydrate and 10g dietary fibre representing typical Western intakes. 
Diet 2 contained 40% energy as carbohydrate and 52 g dietary fibre and 
diet 3 contained 6046 of energy as carbohydrate and 84 g dietary fibre, 
representing typical developing world intakes. No deterioration in 
glucose homeostasis in pregnancy was seen on any of the three diets in 
contrast to previous work. On diet 1 there was a loss of insulin sensitivity 
in pregnancy, but not on diets 2 and 3. The loss of insulin sensitivity 
which is typical of Western women in the third trimester of pregnancy 
and is considered to be physiological, may be a diet-induced artefact. 


There 1s considerable adaptation of maternal 
homeostatic mechanisms in pregnancy. This 
usually occurs in early pregnancy and is pre- 
sumed to favour fetal growth and development 
(Hytten 1983). Glucose appears to be unique 
amongst water soluble nutrients in that the 
maternal plasma level is raised in the post-pran- 
dial period, but falls below the non-pregnant 
level in the post-absorptive phase and dunng 
overnight fasting (Hytten 1983; Cousins et al. 
1980). These changes are most obvious in the 
third trimester, when the pregnant woman is also 
relatively hyperinsulinaemic in response to 
glucose loading (Lind et al. 1973), mixed meals 
administered as liquid formula diet (Phelps, 
Metzger & Freinkel 1981) and normal diets 
(Cousins et al. 1980). The paradox of raised post- 


prandial insulin levels being accompanied by 
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raised plasma glucose levels has been explained 
by the development of insulin resistance in late 
pregnancy—the so-called 'diabetogenic effect' 
of pregnancy. No satisfactory explanation for 
the insulin resistance has been found (Kuhl 
1985) although some consider it to be a post- 
receptor phenomenon (Ryan ef al. 1985). 

Two hypotheses have been generated to 
explain the changes in glucose homeostasis 
(Freinkel et al. 1979). The first, 'facilitated ana- 
bolism’, suggests that the relative hyper- 
glycaemia in the post-prandial phase in the 
pregnant woman is a device to encourage fetal 
growth, by allowing an increased transfer of 
maternal plasma glucose to the fetus. The 
second, 'accelerated starvation', suggests that 
the lower maternal plasma glucose levels in the 
post-absorptive phase, and during overnight or 
more prolonged fasting, lead to enhanced 
lipolysis. The maternal organism metabolizes 
fats, thus sparing glucose for transfer across the 
placenta for fetal growth and metabolism. 

Longitudinal studies have suggested that 
whilst maternal lipogenesis is a feature of the 
first 30 weeks of pregnancy, lipolysis is a feature 
of the last 10 (McDonald-Gibson et al. 1975). A 
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Table 1. Nutritional contents of standard:zed diets 





Percentage of energv as 


Energy (kcal) Protein 
Diet ] 1830 20 
Diet 2 1820 22 
Diet 3 1850 17 


related phenomenon ıs the net devosition of 
maternal fat store during pregnancy which in 
European women results in an average gain of 
approximately 3-5 kg (Hytten 1980). 

All these observations and hypotheses invoke 
an alteration in insulin sensitivity in the latter 
half of pregnancy. Insulin sensitivity may be 
enhanced by high 'dietary fibre' diets (Mann 
1984). A low 'dietary fibre' diet rray be pre- 
sumed to have the opposite effect. We have pre- 
viously confirmed that a high fibre diet in late 
pregnancy increases insulin sensitivity and that 
habituation to such a diet 1s accompanied by 
improved glucose homeostasis in the third tri- 
mester (Fraser 1983; Fraser et al. 1983). In a 
study of well-nourished African women, pre- 
sumed to be habituated to high fibre intakes, we 
demonstrated improved glucose homeostasis in 
response to glucose loading in pregnancy, with 
no ‘diabetogenic effect? demonstrated in the 
third trimester (Fraser 1981). 

Our hypothesis was that if we compared the 
effects on diurnal plasma glucose and insulin 
levels in women in the third trimester with those 
in non-pregnant women, we might see the 
expected deterioration in post-prandial glucose 
homeostasis when the women were habituated 
to a low fibre diet. Habituation to a high dietary 
fibre diet might lead to enhanced insulin sen- 
sitivity, and reduce or abolish this deterioration. 
We studied intermediary metabolites for two 
reasons. Levels of blood glycerol and D-hydroxy- 
butyrate would reflect lipolysis rates and be an 
indirect measure of insulin activitv within the 
adipocyte. Raised levels of both might suggest a 
reduction in insulin sensitivity. Secondly if any 
effects on plasma glucose and insulin levels seen 
on high dietary fibre diets were associated with 
malabsorption, again lipolysts would be encour- 
aged and the levels of glycerol and B-hydroxy- 
butyrate should rise. 

The present randomized crossover study was 
designed to compare the effects of three diets on 
insulin sensitivity within and between groups of 


Fat Carbohydrate Dietary fibre (g) 
39 4] 10 
38 40 52 
16 60 84 
normal weight non-diabetic, non-pregnant 


women and pregnant women in the third 
trimester. 


Subjects and methods 


A group of 15 non-diabetic, non-smoking, non- 
pregnant women were recruited mainly from the 
staff of the Jessop Hospital for Women, 
Sheffield They were between 18 and 40 years of 
age and weighed between 90 and 110% of ideal 
body weight (Metropolitan Life Assurance Co. 
1959). Fourteen pregnant women with similar 
selection criteria, applying a weight correction 
for the stage of gestation, were recruited from 
the antenatal clinics of the same hospital. They 
followed the protocol from 30 weeks gestation. 

Each subject was randomized by a sealed 
envelope system to one of three dietary patterns: 
diet 1 constituted a ‘normal European’ intake; 
diet 2 comprised a normal European intake, but 
with high fibre carbohydrate sources replacing 
processed foods and simple sugars, and diet 3 
represented a ‘normal African’ intake with the 
bulk of energy available from complex car- 
bohydrates. The women were asked to follow 
the dietary pattern for 2 weeks. Explanatory 
booklets and recipe suggestions accompanied 
the advice. At the end of the 2-week period they 
were admitted fasting at 08-30 hours and spent a 
day in the research unit, where they ate stan- 
dardized meals to correspond with the dietary 
pattern of randomization. The nutritional con- 
tent of these standardized diets is summarized in 
Table 1. These were taken as breakfast (08-30 
hours), mid-morning snack (10:30 hours), mid- 
day meal (12-30 hours), mid-afternoon snack 
(15-30 hours) and evening meal (17-30 hours). 
These meals were as far as possible equicalorific 
between the three diets, and for diets 1 and 2 an 
attempt was made to balance the nutrient pro- 
portions. The dietary fibre content of diets 2 and 
3 included soluble and insoluble fibre at each 
main meal. 


xt 


Blood samples were obtained during each 
admission, from an indwelling 16-gauge can- 
nula, inserted with local anaesthetic into a suit- 
able forearm vein. The first sample was a fasting 
specimen at 08-30 hours, subsequent specimens 
were obtained hourly from 09-00 until 19-00 
hours. 

After a sampling period, the subyects followed 
a different dietary pattern for the next 2 weeks, 
which was determined by the initial randomiza- 
tion in the following sequences: (a) diet 1, 2, 3; 
(b) diet 2, 3, 1; (c) diet 3, 1, 2. Of the 15 non- 
pregnant women six were randomized to diet 
sequence (a), four to (b) and five to (c); of the 14 
pregnant women five were randomized to 
sequence (a), four to (b) and five to (c). 

Each subject thus produced three diurnal 
blood profiles. Profiles were obtained from the 
pregnant subjects at 32, 34 and 36 weeks 
gestation. 


Sample handling and analysis 


At each time-point 5 ml of venous blood was 
obtained avoiding venous stasis and limb move- 
ment. Within 60 s of obtaining the sample, a 1 ml 
portion was rapidly and accurately measured 
with a micropipettor :nto an equal volume of 
chilled 6% w/v perchloric acid, shaken vig- 
orously and centrifuged, then the supernatant 
was stored at —20°C. The remaining 4 ml of 
blood was centrifuged, the plasma separated and 
stored at —20°C. 

Lactate, D-hydroxybutyrate and glycerol were 
measured in 25-yl portions of the deproteinized 
whole blood by microfluorimetric adaptation of 
the methods described by Passonneau (1974), 


- Williamson & Mellanby (1974) and Weiland 


(1974) respectively. Plasma glucose was 
measured in a fully automated process using a 
glucose oxidase technique (YSI Model 23 AM). 
Plasma insulin levels were measured in 25-ul 
portions of plasma by radioimmunoassay, using 
a ‘double antibody’ method (Hales & Randle 
1963). 

Levels of plasma glucose, insulin, and inter- 
mediary metabolites were compared between 
pregnant and non-pregnant subjects when con- 
suming identical diets. Statistical analyses used 
the Mann-Whitney two-tail probability test. 

Ethical approval was given for this study by 
the Sheffield Health Authority Southern District 
Ethics Commitee, and each subject signed an 
explanatory consent form. 


Plasma glucose, (mmol/l) 
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Results 


The diurnal profiles of plasma glucose and 
insulin on the. three diets in pregnant and non- 
pregnant subjects are shown in Fig. 1. On each 
diet the post-prandial peak levels of glucose 
were higher in the non-pregnant subjects and 
except during the second hour after meals, the 
diurnal glucose levels were also higher. These 
changes were accompanied by raised plasma 
insulin levels in the pregnant subjects through- 
out the profile. 
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Fig. 1. Diurnal profiles of mean (+SE) plasma glucose 
levels (mmol/l) (upper lines) and insulin (mUnit/l) 
(lower lines) on diets 1, 2 and 3 @——@, Pregnant 
subjects, O——O, non-pregnant subjects. Statistical 
significance of differences *P<0-05, "* P 0-01. 
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Fig. 2. Diurnal profiles of mean (+SE) blood lactate 
levels (mmol/l) on three diets 1, 2 and 3 6— 9, 
Pregnant subjects, O——O, non-pregnant subjects 
Statistical significance of differences 'P«0-05, 
**P<0-01. 


The diurnal profiles of the intermediary meta- 
bolites are shown in Figs 2, 3, 4. Levels of blood 
lactate were higher in the pregnant subjects, 
although the absolute levels were higher on the 
two relatively hyperglycaemic dieis, 1 and 2 
(Fig. 2). Blood glycerol levels were significantly 
higher at several time points in the pregnant 
subjects on diets 1 and 3 but this trend was not 
significant on diet 2. The absolute levels were 
lower on both high fibre diets in pregnant and 
non-pregnant subjects (Fig. 3). 

Beta-hydroxybutyrate levels showed a signifi- 
cant relative ketonaemia in pregnarcy on diet 1. 


Blood glycerol! (pmol/l) 


This was abolished on the two high fibre diets, 2 
and 3. Figure 5 shows the within-group com- 
parisons for the non-pregnant and pregnant 
women. In non-pregnant women on diet 1, 
B-hydroxybutyrate levels were intermediate 
between those for diets 2 and 3, whereas in preg- 
nant women on diet 1, B-hydroxybutyrate levels 
were higher than those for the other two high 
dietary fibre diets. 

Table 2 summarizes the diurnal mean levels of 
the measured variables 


Discussion 


On all three diets the paradoxical relation 
between plasma insulin and glucose levels in 
pregnancy was abolished It can be seen that the 
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Fig. 3. Diurnal profiles of mean (+SE) blood glycerol 
levels (mol/l) on three diets 1, 2 and 3. @—-@, Preg- 


nant subjects, O——O, non-pregnant subjects. Statis- 
tical significance of differences " P« 0-05, ** P«0-01 
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Fig. 4. Drurnal profiles of mean (+SE) blood f- 
hydroxybutyrate levels (mmol/l) on three diets 1, 2 and 
3 @-—@, Pregnant subjects, O—-O, non-pregnant 
Subjects Statistical significance of differences 
*P<0-05, **P<0-01 


higher insulin levels are associated with lower 
glucose levels. The study did not include over- 
night fasting but in all published studies glucose 
levels are lower overnight in pregnant than in 
non-pregnant women (Cousins et al. 1980, 
Phelps et al. 1981). This effect would make the 
difference between the plasma glucose mean 
values in Table 2 greater. Whilst these results 
might not represent a significant improvement in 
glucose homeostasis in the third trimester of 
pregnancy, they most certainly do not confirm 
the deterioration which has been accepted as a 
physiological phenomenon. 

Our hypothesis, that the glucose and insulin 


B-hydroxybutyrate (mol/l) 
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relations demonstrated in pregnancy by 
Freinkel's group (Phelps ef al. 1981) were non- 
physiological because their subjects were habit- 
uated to a low fibre diet, could not be tested. In 
our study, the low fibre diet (diet 1) produced 
very different results in pregnant and non-preg- 
nant women, undermining the premise on which 
the hypothesis was based. There are two 
explanations of these incompatible results 
First, a scrutiny of the paper by Phelps et al. 
(1981) shows that the non-pregnant group failed 
to demonstrate post-prandial glucose peaks It 
seemed likely that the liquid formula diet used in 
their study would lead to rapid absorption of 
glucose, and it may be that by delaying the first 
sampling point until 1h after ingestion, they 
missed the glucose and insulin peaks in the non- 
pregnant subjects, but because of slower gastric 
emptying in pregnancy, the sampling time 
coincided with the glucose peaks in the pregnant 
group. To test this possibility we gave a similar 
liquid formula diet (Fortison-Energy Plus (Cow 
& Gate); protein 25 g, fat 32-5 g, carbohydrate 
90 g 1n 500 ml) to three non-pregnant volunteers 
who had fasted overnight. Sampling was per- 





0809 10 11 12 13 14 15 16 17 18 19 
Ü 
: Time (h) 


Fig. 5. Within-group studies of mean blood f 
hydroxybutyrate levels ın non-pregnant (upper figure 
open ctrcles) and pregnant women (lower figure closed 
circles) O— O, Diet 1; QO-----O, diet 2, 
O—O, diet 3. 


228 R. B. Fraser et al. 


Table 2. Diurnal glucose and insulin plasma levels and blood levels of intermediary metabolites in pregnant and 


non-pregnant women on three different diets 


Mean plasma or blood levels 
Glucose Insulin Lactate Glycerol B-hydroxybutyrate 
Diet Study group (mmol/l) (mU/l) (mmol/l) (umol/) (umol) 
1 Pregnant 5-13 (0-85) 30 (16) 13 (0-5) 85 (31) 107 (36) 
Non-pregnant 5-42 (0-92) 23 (15) 1-1 (0-4) 67 (28) 62 (37) 
2 Pregnant 5-07 (0-68) 29 (16) 1-1 (0-5) 69 (28) 83 (37) 
Non-pregnant 5-28 (0-71) 21 (19) 0-9 (0-4) 63 (29) 74 (31) 
3 Pregnant 5-40 (0-85) 36 (18) 1:3 (0-4) 64 (26) 70 (33) 
Non-pregnant 5-50 (0-91) 24 (14) 1-1 (0-4) 54 (25) 60 (41) 


Results are mean (SD) values. 


formed at 15-min intervals (Fig. 6). As pre- 
dicted, a curve was described with its peak after 
15 min and a relative fall from fasting levels at 60 
min; this appears to confirm the possibility of a 
sampling artefact in the study by Phelps et al. 
(1981). 

Second, a fibre-free liquid diet will produce 
maximal demand for insulin (as does a glucose 
load) in the first hour after ingestion. If insulin 
sensitivity is reduced by habituation to a low 
fibre diet and/or a non-specific post-receptor 
defect present in late pregnancy (Ryan et al. 
1985), it may be inadequate to control post- 
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three non-pregnant subjects to liquid formula diet 
after overnight fast F, Fasting plasma glucose 


prandial glycaemia. This would lead to an 
increased area under the curve of glycaemic 
excursion. A more slowly ingested mixed meal, 
of normal food sources, may be absorbed at a 
rate within the secretory capacity of the beta cell 
mass, leading to a lower peak level of glycaemic 
excursion, an effect enhanced by the physiologi- 
cal delay in gastric emptying which accompanies 
pregnancy. 

Animal models exist which demonstrate 
alterations in post-receptor insulin sensitivity by 
dietary manipulation (Tepperman & Tepper- 
man 1985). Habituation to a high fibre diet 
appears to induce similar enhancement of 
insulin sensitivity in the human, and this effect 
may be demonstrated by lipolytic activity, inde- 
pendent of absolute levels of plasma glucose and 
insulin at the sampling times. This would explain 
the reduced lipolysis seen on diet 2 as well as the 
relatively — hyperglycaemic/hyperinsulinaemic 
diet 3. The corollary of this observation is that a 
low dietary fibre diet may reduce post-receptor 
insulin sensitivity, as a diet-induced artefact. 
This raises the uncomfortable possibility that 
current physiological norms of carbohydrate 
metabolism in pregnancy, based on studies of 
healthy women in developed societies, may be 
incorrect because of such a widespread diet- 
induced artefact. 

The adaptive benefit of a lower mean plasma 
glucose in pregnancy is speculative. It would not 
be compatible with the concept of 'facilitated 
anabolism’ (Freinkel et al. 1979) One possibility 
is that it protects the fetus from the unwanted 
effects of excessive glucose transfer across the 
placenta. The model of diabetic pregnancy sug- 
gests that no other mechanism than maternal 
glycaemia control exists for this. 
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Pregnancy outcome in elderly primigravidae with and 
without a history of infertility 


SUSAN M. TUCK, P.L. YUDKIN, A.C. TURNBULL 


Summary. The pregnancy outcome of 196 primigravidae aged 35 years 
or over, with no history of involuntary infertility, was compared with 
that of 196 matched primigravidae aged 20—25 years, and also with 72 
‘elderly’ primigravidae (235 years) whose pregnancies had followed a 
period of involuntary -nfertility of at least 1 year. The older primi- 
gravidae with no history of infertility had a four-fold risk of preterm 
(«37 weeks) delivery, a five-fold risk of caesarean section and signifi- 
cantly increased rates of vaginal operative delivery, chronic hyper- 
tension and fibroids, wEen compared with the primigravidae between 20 
and 25 years of age. They also showed a greater tendency to severe pre- 
eclampsia and perinatal death, but these differences were not statis- 
tically significant. Elective caesarean section was twice as common in 
the older women with a history of infertility than in those without such a 
history (20-826 compared with 10-7426) although this difference was not 
statistically significant. No other differences in pregnancy outcome were 


found between the two 'elderly' groups. 


The term 'elderly primigravida' is often used 
loosely in clinical practice, but in 1958 the 
Council of the International Federation of 
Obstetricians and Gynaecologists adopted a 
definition specifying the aee of 35 yeaps or more. 
Studies dating from several decades ago (Nixon 
1931; Miller 1932; Baird & Thomson 1954; Mac- 
Donald & MacLennan 1960, Booth & Williams 
1964) showed this group of women to be at high 
risk of complications, including hypertension, 
fibroids, malpresentations, malpositions, pro- 
longed labour, instrumental deliveries, prema- 
ture labour, pennatal mortality, light-for- 
gestational-age babies and impaired lactation. 
This assessment tends to continue (Donald 
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1979) although nowadays women of this age are 
usually in good health. 

The recent trend in industrialized countries 
towards delayed childbearing 1s thought to 
reflect the increasing commitment of women to 
prolonged training and professional employ- 
ment (Forman et al. 1984; Buehler ef al. 1986). 
However, among primigravidae aged 235 years 
there are some in whom pregnancy has followed 
a period of involuntary infertility. Most reports 
of pregnancy outcome in 'elderly' primigravidae 
do not distinguish between these two groups, 
and thus any characteristics associated with sub- 
fertility or its treatment have been combined 
with those which can be ascribed to advanced 
maternal age alone. To clarify this point, we 
have separated 'elderly' primigravidae into two 
groups: those with and those without a history of 
infertility. 

The purpose of our study was to examine the 
obstetric outcomes in elderly primigravidae in 
one maternity hospital over a recent period. We 
anticipated finding no difference between the 
babies of 'elderly and much younger primi- 


i 


gravidae, but expected to find that obstetric 
interventions (especially caesarean section) 
would be two or three times as common among 
the older women, particularly those with a 
history of infertility. 


Patients and methods 


The Oxford Obstetric Data System has recorded 
detailed information about all deliveries at the 
John Radcliffe Hospital since 1978. Miscarnage 
in women admitted to the hospital’s delivery 
suite (because the gestational age had been 
judged to be sufficiently advanced to give some 
hope of fetal survival) are also covered. The 
System was used to identify all primigravidae 
delivered at the hospital between 1978 and 1983 
who were aged 235 years at the time of their 
booking for antenatal care. A history of miscar- 
riage or induced abortion precluded women 
from this series. Of the 277 women identified, six 
had been transferred to the John Radcliffe 
because of obstetric problems which developed 
during pregnancy, and they were excluded from 
the study. Also excluded were three women with 
multiple pregnancies. Of the remaining 268 
women, 72 had a history of involuntary infer- 
tility, defined as having taken more than a year 
to conceive. 

The 196 ‘elderly’ primigravidae without a 
history of infertility were matched for social class 
(based on the occupation of the woman's part- 
ner), smoking habit and year of delivery with a 
primigravida aged between 20 and 25 years with 
no history of involuntary infertility. All the 
elderly primigravidae happened to be of ‘Cauca- 
sian’ ethnic group (as were 95% of the mstetpic 
patients at the John Radcliffe) and either mar- 
ried or in a stable relationship (as were 94% of 
the hospital population). The controls were 
therefore also confined to this ethnic group and 
marital status. The matched controls were 
chosen randomly, without knowledge of their 
pregnancy outcome. All had originally booked 
for care at the John Radcliffe, or had transferred 
for non-obstetric reasons. 

The three groups in the study were therefore 
the 196 elderly primigravidae (study group), the 
196 matched young primigravidae (control 
group) and the 72 elderly primigravidae with a 
history of infertility (subfertile group). 

Details of the antenatal, intrapartum and 
postpartum course of the pregnancies, as well as 
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the neonatal outcome, were obtained from the 
case notes. 


Statistical methods 


Comparisons were made between the matched 
study and control groups and between the 
unmatched study and subfertile groups. 

In the analysis of matched pairs, comparisons 
between proportions were made using 
McNemar’s test, or for small numbers the bino- 
mial test (Siegel 1956). The calculations were 
thus based on the numbers of discordant pairs. 
However, for ease of interpretation, the propor- 
tions observed, rather than the numbers of dis- 
cordant pairs, are shown in the tables. To 
compare proportions in the unmatched groups, 
the X? test was used, or for small numbers, Fish- 
er’s exact test. In each case, relative risk was 
estimated by the appropriate odds ratio and 
approximate confidence intervals calculated as 
described by Fleiss (1981). Comparisons 
between means were made using the t-test, 
paired or unpaired as appropriate. 

Power calculations showed that the numbers 
in the study and control groups were large 
enough to detect an increase in rates of obstetric 
intervention or adverse outcome from 10% to 
25%, with 85% power and at a significance level 
of 0-01. Differences in intervention and compli- 
cation rates between the study and subfertile 
groups were, however, unlikely to reach statis- 
tical significance. 


Results 
Maternal characteristics (Table 1) 


Women in the study group were heavier and had 
a higher body mass index (weight/height?, 
kg/m?) than women in the control group. There 
was a remarkable similarity, however, in the 
general characteristics of the two groups of 
‘elderly’ primigravidae with and without pre- 
vious infertility. 

In the subfertile group, the average duration 
of infertility before pregnancy was 5-9 years, 17 
(24%) of the group had been infertile for 1-2 
years and 10 (14%) had been infertile for more 
than 10 years. No specific cause had been diag- 
nosed for the infertility in 64% of the group, 
18% were anovulatory, 7% had had a fallopian 
tube problem, in 10% the pathology was in the 
husband, and one patient had multiple causes 
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Table 1. Maternal characteristics 


Control group (1) 


(n = 196) 
Variable n (926) 
Age at booking (years) 
20-25 196 (100-0) 
35-36 
37-38 
39—40 
240 
Social class 
1,2 123 (62-8) 
3 56 (28-6) 
4,5 6 (3-1) 
Unclassified 11 (5-6) 
Year of delivery 
1978-80 81 (41-3) 
1981-83 115 (58-7) 
Non-smoker 171 (87-2) 
Height (cm) Mean (SD) 162 7 (5-9) 
(n = 182) 
Booking weight (kg) Mean (SD) 61-2 (10-4)** 
(n = 195) 
Body mass index (W/H?, kg/m?) 
Mean (SD) 231 (3:7)** 
(n = 182) 


Study group (2) Subfertile group (3) 


(n = 196) (n = 72) 
n (%) n (%) 
= (—) A (=) 
109 (55-6) 40 (55-6) 
58 (29-6) 19 (26-4) 
19 (9-7) 7 (9-7) 
10 (5-1) 6 (8-3) 
123 (62-8) 43 (59-7) 
56 (28-6) 22 (30-6) 
6 (3-1) 1 (1-4) 
11 (5-6) 6 (8-3) 
81 (41-3) 28 (38-9) 
115 (58-7) 44 (61-1) 
171 (87 2) 58 (80-6) 
163-2 (7-1) 162-8 (5-5) 
(n = 182) (n = 69) 
63.9 (9-4) 62-5 (10-9) 
(n — 195) (n = 65) 
24-1 (3-2) 23-7 (4-1) 
(n — 182) (n = 62) 


Significance of difference between groups ` and 2. ** P < 0 01 


for infertility. Half the group had received no 
treatment, and 19% had received infertility 
treatment in the past only, 22% of the group had 
had ovulatory stimulation before conception 
and 8% had received various other forms of 
treatment. 


Antenatal factors (Table 2) 


Chronic hypertension (defined as blood pressure 
persistently 2140/90 mmHg throughout preg- 
nancy) was more common in the study group 
than in the controls (relative risk 4-0; 95% CI 1-4 
to 12-2). However, among chronic hypertensive 
women, the proportion subsequently develop- 
ing pre-eclampsia (Chesley 1971) was higher in 
the control group (75-096 of control group 
hypertensives compared with 13-0% of study 
group hypertensives, P « 0-01). Among women 
without chronic hypertension, mild or moderate 
pre-eclampsia was more common in the control 
group than in the study group (P « 0-01), but the 
four women with severe pre-eclampsia were all 
in the study group. There were no differences in 


the rates of hypertensive disease between the 
two elderly groups. 

Uterine fibroids were much more common in 
the study group than in the controls, in whom no 
fibroids were detected, but there was no signifi- 
cant difference in the incidence of fibroids 
between the study and subfertile groups. 

There were no women with endocrine disease 
in the study group, but there were four in the 
control group (all with diabetes). In the subfer- 
tile group five women had a background of endo- 
cnne disease (three with hypothyroidism, one 
with diabetes and thyrotoxicosis, and one with a 
pituitary tumour causing hyperprolactinaemia). 

Among women undergoing amniocentesis, 
one abnormal karyotype was detected in the 
study group (47 XXX) and none in the control 
group. Fewer of the subfertile women under- 
went amniocentesis than their fertile contempo- 
raries, but of the 18 having this investigation, 
two had an abnormal result. Turner's syndrome 
was detected in one fetus and a balanced trans- 
location in the other. 

There were no differences between the three 
groups in the rates of existing medical disease or 
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Control group (1) Study group (2) Subfertile group (3) 
(n = 196) (n = 196) (n = 72) 
Variable n (%) n (96) n (96) 
Gestation at booking (weeks) 

«12 45 (23-0)* 27 (13-8) 13 (18-1) 
220 32 (16-3) 34 (17-3) 9 (12-5) 
Amniocentesis 6 (3-1)*** 82 (41-8) 18 (25-0)** 
Endocrine disease 4 (2-0) 0 (—) 5 (6-9)** 

Fibroids 0 (—"* 8 (4:1) 7 (9 7) 
Antepartum haemorrhage 5 (2-6) 6 (3-1) 1 (1-4) 

Chronic hypertension 
Total no. 8 (4-1)** 23 (11-7) 9 (12-5) 
With superimposed pre-eclampsiat 6 (3-1) 3 (1:5) 0 (—) 
No chronic hypertension 
Total no. 188 (100-0) 173 (100-0) 63 (100-0) 
Pre-eclampsia 
Mild/moderate 41 (21-8)** 18 (10-4) 10 (15-9) 
Severe 0 (—) 4 (2 3) 0 (—) 


t Defined according to Chesley (1971) 
Significance of difference between groups 1 and 2. *P < 0-05, **P < 0-01, ***P < 0-001. 
Significance of difference between groups 2 and 3: **P < 0:01. 


of other antenatal complications not shown in rate: 27-0% 1n the study group compared with 
Table 2. 6-6% in the control group (relative risk 5-4, 9596 
CI 2-6 to 11-8). There was an increased nsk of 


Labour, delivery and postpartum factors (Table both elective section (i.e. section planned for a 


3) prediagnosed condition) and emergency 
section. 
The most striking difference between the study The two most common indications for the 21 


and control groups was 1n the caesarean section elective sections in the study group were breech 


Table 3. Labour, delivery and postpartum factors 


Control group (1) Study group (2) Subfertile group (3) 
(n = 196) (n = 196) (n = 72) 
n (%) n (%) n (96) 
Breech/transverse lie 10 (5-1) 17 (8-7) 3 (4:2) 
Elective CS 5 (2-6)** 21 10-7 15 (20-8) 
Excluding elective CS 191 (100-0) 175 (100.0) 57 (100-0) 
Labour induced 69 (36-1) 76 (43-4) 23 (40-4) 
CTG monitoring 120 (62. 8)* 132 (75-4) 46 (80-7) 
Fetal distress diagnosed 22 (11-5)*** 49 (28-0) 17 (29-8) 
Emergency CS 8 (4-2)*** 32 (18-3) 13 (22-8) 
Forceps or ventouse 64 (33-5)* 78 (44-6) 30 (52-6) 
Vaginal delivery 183 (100.0) 143 (100.0) 44 (100-0) 
No analgesia or Entonox only 45 (24-6) 24 (16-8) 9 (20-5) 
Episiotomy 133 (72-7) 113 (79-0) 36 (81-8) 
Primary PPH 12 (6-6) 14 (9-8) 6 (13-6) 





CS, Caesarean section; CTG, cardiotography using ultrasound or fetal scalp electrode; PPH, postpartum 
haemorrhage. 
Significance of differences between groups 1 and 2: "P < 0-05, **P < 0-01, ***P < 0-001. 
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presentation in 12 and maternal age in four. Four 
of the five elective sections in the control group 
were due to breech presentation. 

The two most common indications for the 32 
emergency sections in the study group were 
failure to progress in 14 and fetal distress in 13. 
Of the eight emergency sections in tke control 
group, six were for failure to progress and two 
were for fetal distress. 

The rate of elective caesarean sectron in the 
subfertile group was double that in the elderly 
group without a history of infertility (20-896 
compared with 10-796), but this difference was 
not statistically significant. The two most com- 
mon indications for the 15 elective sect ons in the 
subfertile group were maternal age in seven and 
breech presentation in two. There was no differ- 
ence in the rates of emergency section in the two 
elderly groups. Of the 13 emergency sections in 
the subfertile group, six were performed for 
failure to progress, six for fetal distress and one 
for brow presentation. 

As suggested by the differences in caesarean 
section rates, fetal distress was more often diag- 
nosed in the study group than in the control 
group (relative risk 3-0, 95% CI 1-7 tc 5-2). The 
basis for the diagnosis was similar in the two 
groups, about half being associated with ‘late’ 
decelerations in fetal heart rate recordings. 
There was no difference ın the rate of diagnosis 
of fetal distress between the two elderly groups 
Continuous electronic fetal heart monitoring 
during labour was used significantly more often 
in the two elderly groups than in the younger 
primigravidae. (The policy in the John Radcliffe 
is to use continuous fetal heart monitoring with 
the patient's consent in labours judged to be at 
high risk of complications, and in other labours 
at the patient's request.) 

The mean length of the first stage of labour 
was similar 1n the study group, 8:3 h (SD 4-5), 
and in the control group, 8-0 h (SD 4-0). How- 
ever, women in the study group experienced a 
longer second stage of labour, with a mean of 
69-0 min (SD 47-4), compared with a mean of 
57-0 min (SD 32-9) in the control group (P < 
0-01). There was no difference in the length of 
the first and second stages of labour between the 
two elderly groups. The mean length of the first 
stage of labour in the subfertile group was 7-8 h 
(SD 4-2), and the mean length of the second 
stage of labour was 64-8 min (SD 40-9). 

For women with vaginal deliveries the episio- 
tomy rates showed no differences between the 


groups, nor were there any significant differ- 
ences in the numbers with intact perineums 
(none in the study group, five in the control 
group and none in the subfertile group). There 
was one woman in each of the elderly groups 
who had a third degree perineal tear, and none in 
the contro! group. There were no differences 
between the groups in the rates of postpartum 
complications not shown in Table 3, such as 
manual removal of the placenta, pyrexia and 
secondary postpartum haemorrhage. 


Neonatal outcome (Table 4) 


The rate of preterm (<37 weeks) delivery was 
higher in the study group than in the control 
group: 6:1% compared with 1-5% (relative risk 
4-0; 95% CI 1-1 to 17.9). Low birthweight 
(«2500 g) was also more common ın the study 
group (8.296 compared with 3-695) and the 
mean birthweight was lower, 3225-6 g (SD 626) 
compared with 3323-6 g (SD 450) in the control 
group, but the difference in birthweight was not 
statistically significant. There was no difference 
between the study and control groups in the 
number of infants who were light-for-gesta- 
tional-age. There were also no differences 
between the two elderly groups in their rates of 
preterm or low birthweight babies. The mean 
birthweight in the subfertile elderly group was 
3239-8 g (SD 532). 

There were two fresh stillbirths and one 
missed miscarriage in the study group, but none 
among the controls. One stillbirth (at 40 weeks 
gestation) resulted from cord prolapse and the 
other (diagnosed on admission of the patient in 
labour at 40 weeks gestation) was of unknown 
cause. The missed miscarriage occurred at 21 
weeks' gestation in a woman with multiple large 
fibroids There were no neonatal deaths in the 
control group, but one in the study group. The 
death occurred at 6h from hyaline membrane 
disease, in a baby born at 26 weeks gestation 
with a birthweight of 1080 g. The baby was born 
3 weeks after spontaneous rupture of mem- 
branes, following amniocentesis. The single 
perinatal death in the subfertile group was a 
neonatal death at 3 days of a baby born at 40 
weeks gestation with a birthweight of 2900 g. 
The baby suffered tentorial tears and intra-cra- 
nial haemorrhages after birth by Kiellands 
forceps for fetal distress. 

The four congenital malformations in the 
study group were: ventricular septal defect, 
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Table 4. Neonatal factors 


Control group (1) 


(n = 196) 

Variable n (96) 
Gestation at delivery (weeks)* 

x30 0 

31-32 0 

33-34 1 (0-5) 

35-36 2 (1-0) 

37-40 138 (70-4) 

40 55 (28-1) 
Birthweight (g) 

«500 0 

500-999 0 

1000-1499 0 

1500-1999 0 . 

2000—2499 7 (3:6) 

2500-2999 42 (21 4) 

3000-3499 70 (35-7) 

23500 7] (39-3) 
Small-for-dates («10th centile) 16 (8-2) 
Stillbirth or late miscarriage 0 
Early neonatal death 0 
Low Apgar scores 

<4 at 1 min 2 (1-0) 

<7 at 5 min 0 
Intubation for resuscitation for >5 min 2 (1-0) 
Intubation for meconium aspiration 12 (6-1) 
Referral to special care 9 (4-6) 
Congenital malformation 1 (0-5) 
Breast-feeding at discharge 169 (86-2) 


Study group (2) Subfertile group (3) 
(n — 196) (n = 72) 
n (%) n (%) 
2 (1:0) 0 
2 (1:0) 1 (1-4) 
5 (2:6) 0 
3 (1-5) 3 (4-2) 
156 (79-6) 62 (86-1) 
28 (14-3) 6 (8 3) 
2 (1-0) 0 
0 0 
1 (0-5) 0 
4 (2-0) 2 (2-8) 
9 (4-6) 6 (8-3) 
39 (19-9) 12 (16-7) 
78 (39 8) 27 (37-5) 
63 (32-1) 25 (34-7) 
15 (7-7) 7 (9-7) 
3 (1-5) 0 
1 (0-5) I (1:4) 
7 (3-6) 3 (4-8) 
3 (1 5) 1 (1-4) 
9 (4 6) 3 (4-2) 
14 (7-1) 4 (5-6) 
13 (6-6) 7 (9-7) 
4 (2-0) 3 (4 2) 
162 (82-7) 58 
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(80-6) 


* The rate of preterm delivery was significantly different between groups 1 and 2 (P « 0-05) 


pyloric stenosis with patent ductus arteriosus, 
talipes calcaneovalgus, and an accessory finger. 
In the control group one baby was born with 
Down's syndrome. The three congenital malfor- 
mations occurring in the subfertile group were: 
Turner's syndrome (already diagnosed at amnio- 
centesis), transposition of the great vessels, and 
dislocation of the hip. 

Rates of referral to the special care baby unit 
showed no significant differences between the 
three groups. 


Discussion 


During the 6-year period 1978 to 1983, 34-396 of 
the 33256 women delivered at the John 
Radcliffe Hospital were primigravidae and 2-4% 
of them were 235 years of age. This proportion 
increased steadily from 1-8% in 1978 to 3-096 in 
1983. 

The impression that the increasing voluntary 


postponement of first pregnancies is a charac- 
teristic of professional and managerial women 1s 
reflected in the strong over-representation of 
women in social classes 1 and 2 in our study 
group (62-896 of the study group compared with 
32:9% of Oxford District residents delivered at 
the John Radcliffe). There was a corresponding 
under-representation in our study group of 
women in social classes 4 and 5 (3-196 compared 
with 17-426). The proportion who were non- 
smokers (87-2926) was also greater than among 
the Oxford District residents delivered at the 
John Radcliffe (72-796). Both these characteris- 
tics would be expected to act in favour of the 
study group and hence were matched for in the 
controls. However, while the control group 
exhibited very low rates of all adverse outcomes, 
the study group did not. The preterm delivery 
rate in the study group (6-196) was the same as 
the rate for all Oxford District residents 
delivered at the John Radcliffe, while the rate of 
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low birthweight («2500 g) babies was a little 
higher (8-296 compared with 6-696). It was 
notable that all the fetal losses in the survey 
occurred in the two elderly groups, although this 
difference from the control group was not statis- 
tically significant. 

We found a markedly higher rate of interven- 
tions in labour among the elderly groups, which 
previous studies have also noted iBaird & 
Thomson 1954; MacDonald & MacLennan 
1960; Messinis et al. 1982). Although specific 
Obstetric indications were usually involved, the 
impression was often gained that the woman's 
age also contributed strongly to the decision to 
intervene; indeed, maternal age was the primary 
indication recorded for 11 of the 35 elective 
caesarean sections in the two elderly zroups. 

The very high rate of caesarean delivery in the 
subfertile group is likely also to reflect an under- 
standable feeling on the part of the obstetrician 
that pregnancies in these circumstances are par- 
ticularly precious. Similarly, the lesser use of 
amniocentesis among the subfertile women may 
indicate their greater readiness to eccept the 
possibility of an abnormal baby. Indeed, the case 
of Turner's syndrome which was diagnosed at 
amniocentesis was not aborted, in accord with 
the parents' wishes. 

The umbrella category of ‘toxaemm of preg- 
nancy' has been reported in earlier series as 
being two or three times as common in elderly 
primigravidae as in younger primigravidae (Mil- 
ler 1932; MacDonald & MacLennan 1960; Mes- 
sinis et al. 1982), and we have attempted to 
examine this observation in more detail in our 
series. The increased rate of chronic hyper- 
tension found among the elderly primigravidae 
may be a result of their heavier build, but is more 
likely to be due to their age alone. If this is so, 
then the higher rate of mild or moderate pre- 
eclampsia found among the younger women 
may simply be a complementary finding. Many 
of these women in the younger group may have a 
baseline blood pressure near to the crt-off point 
of 140/90 mmHg, and these women will tend to 
develop chronic hypertension in later years. The 
higher proportion of chronic hypertensives 
developing superimposed pre-eclamosia in the 
20-25-year-old group suggests that the nature of 
their hypertensive disease is more serious than 
that of most of the older women. In contrast, the 
four women with severe pre-eclampsia who were 
previously normotensive were all ir the older 


group. 


Thus of the pregnancy complications ascribed 
to elderly primigravidae in earlier studies, our 
data have confirmed a significantly higher rate of 
preterm delivery, caesarean section (both elec- 
tive and emergency), vaginal operative delivery, 
chronic hypertension and fibroids. We have also 
observed higher rates of severe pre-eclampsia 
and perinatal death, but these differences were 
not statistically significant. Our results do not, 
however, show any increase in small-for-gesta- : 
tional-age babies or failure to breast-feed. 

This study has also illustrated, however, that 
even for 'elderly' primigravidae a pregnancy fol- 
lowing a period of involuntary infertility carries 
no significant disadvantage in terms of obstetric 
complications and outcome. Given the impor- 
tant effects of advanced maternal age on the 
outcome of first pregnancies without a history of 
infertility, it may be reassuring to subfertile 
women reaching the age of 35 that their subfer- 
tility appears to cause no added risk. 
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Sex difference in fetal head growth 


W. M. O. MOORE, B.S. WARD, V.P.JONES, F.N. BAMFORD 


Summary. Growth of the fetal biparietal diameter (BPD) throughout 
the second and third trimesters was measured in a prospective longitudi- 
nal study. Linear-cubic equations were fitted to the data of individual 
fetuses and from these equations mean growth curves were produced 
for males and females. The head growth trajectories of males and 
females were significantly different. The study illustrates why the prac- 
tice of dating pregnancies by ultrasonic fetal BPD measurement at 
about 16 weeks gestation can lead to error. 


Most descriptions of fetal growth have been 
obtained from cross-sectional studies and their 
apphcability to individuals is therefore uncer- 
tain. Even when growth within a population is 
relatively consistent, the identification of sub- 
groups with different growth characteristics is 
possible only by the use of longitudina. data and 
their analysis by appropriate techniques (Deter 
et al. 1982). 

This portion of the Central Manchester Child 
Growth Project was concerned with fetal head 
growth in the second and third trimesters. Using 
longitudinal data derived from measurements 
spaced at regular intervals the growth of the fetal 
biparietal diameter (BPD) in each sex and in 
separate birthweight categories was investi- 
gated. The objective was to determina whether 
or not there are separate subgroups within the 
population. 


Subjects and methods 


The study was conducted over 2 years on women 
who presented for antenatal care befo-e or at the 
beginning of the second trimester and who were 
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willing to have their entire antenatal care carried 
out at St Mary's Hospital. Usually three women 
entered the project each week. When more were 
available to do so in a particular week, they were 
not invited to join the project because this would 
have overloaded facilities for serial ultra- 
sonography. At the end of 2 years, 231 women 
had entered the project. The booking examin- 
ation and subsequent examinations were con- 
ducted by one person (W.M.O.M.), and 
detailed records were made of any illnesses, 
vaginal bleeding episodes, cigarette consump- 
tion and medication. Fetal head growth was 
assessed by serial ultrasound measurements of 
the BPD of each fetus from the beginning of the 
second trimester to approximately 38 weeks ges- 
tation. From the original 231 subjects, a total of 
26 were excluded for the following reasons: mis- 
carnage (6), perinatal death (4), moving from 
the area (5), and conception occurring before 
resumption of menstruation following cessation 
of oral contraception (9), or during an episode of 
amenorrhoea not associated with oral con- 
traception (2). This left 205 women in the study. 

Because precision in gestational age is crucial, 
the study was restricted to those who were 
delivered within 7 days of the estimated date of 
delivery (EDD). An EDD of 280 days from the 
first day of the last normal menstrual period 
(LMP) was adjusted to take account of vana- 
tions in the duration of menstrual cycles. The 
women were questioned carefully about their 
menstruation during the year preceding the 
LMP, the average of the longest and shortest 


cycles was calculated for each of them and the 
EDD was adjusted by the number of days the 
average differed from 28. The analysis of data 
was restricted to the 109 of 205 women who were 
delivered within 7 days of the EDD, in 89 of 
them labour commenced spontaneously. 

The method of cephalometry was the com- 
bined A and B scan method (Campbell 1968) 
using a Nuclear Enterprises diasonograph NE 
4102 with a probe frequency of 2-5 MHz and a 
caliper setting of 1600m/s. All ultrasound 
measurements were made either by one of the 
authors (V.P.J.) or her specially trained deputy. 
Measurements of BPD were planned at 3-week 
intervals and the average number for each of the 
109 fetuses was seven. Any additional measure- 
ments made for clinical reasons were not 
included in the subsequent analysis of data. The 
one woman who had fewer than the five planned 
serial measurements was excluded because the 
number of measurements was inadequate for the 
fitting of a polynomial of degree 3. 


Method of analysis 


Polynomial equations for descnbing head 
growth permit construction of growth curves for 
individuals, and may be combined to produce 
growth curves for different sexes and different 
birthweight categories within sexes. Fits to the 
head-growth data of individual fetuses were 
obtained using linear, linear-quadratic and lin- 
ear-cubic functions. The linear-cubic model pro- 
duced the smallest residual sum of squares, and 
also the smallest coefficients of variation of the 
polynomial coefficients as noted previously by 
Deter et al. (1982), and was therefore chosen as 
the optimum model. For each individual fetus 
this best fit linear-cubic equation was fitted 
through its serial BPD measurements using non- 
linear regression analysis (UMRCC 1980) The 
polynomial used was y = bg + byt + b, where y 
= biparietal diameter, t = gestational age and bo, 
bi, b, are coefficients. Using the coefficients bo, 
b, and b, for each fetus, a mean coefficient curve 
was obtained for each sex. Student's t-tests were 
used to compare corresponding coefficients 
from the curves for males and females. 


Results 


To facilitate comparison with other published 
data, the absolute mean (SD) values of fetal 
BPD for males and females at successive gesta- 
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tional ages, using the data as cross-sectional 
data, are given in Table 1. 

From the linear-cubic equation for each fetus, 
its weekly BPD values were calculated. Mean 
(SD) values of fetal BPD for males and females 
at successive gestational ages were then 
obtained and are given in Table 2. 

The mean fetal BPD growth equations for 
males and females are given in Table 3. The 
corresponding coefficients bo, b, and b, for the 
fitted equations describing head growth for 54 
male and 54 female fetuses were compared sep- 
arately. Because these coefficients are signifi- 
cantly different, male and female head growth 
trajectories are significantly different. When the 
analysis was repeated for 44 male and 45 female 
fetuses who were born after spontaneous onset 
of labour, a similar result was obtained. 

The mean birthweights for males and females 
were 3430 (SD 414)g and 3250 (SD 400)g 
respectively The mean curves from 28 to 38 


Table 1. Cross-sectional fetal biparietal diameter mean 


(SD) values from 13 to 38 weeks gestation 


Gestational Female fetuses Male fetuses 
age 

(weeks) (n=54) (n) (n=54) (n) 
13 2.45 (0:35) 11 2°55 (038) 15 
14 2 78 (0-37) 17 2-77 (041) 18 
15 3:28 (0-38) 8 315(0-40) 10 
16 3-67 (027) 18 3-75 (0:29) 15 
17 3.97 (0-35) 16 4 09 (0-30) 20 
18 4 33 (0-33) 10 4-30 (0-30) 9 
19 4-68 (0.24) 20 4-84 (0:32) 21 
20 4-97 (0-25) 12 5 14 (0-31) 20 
21 5:29 (0:45) 13 5 40 (0-36) 6 
22 5:66 (0:29) 24 5:78(036) 18 
23 595(0.30) 11 6-11 (0-39) 23 
24 6 30 (0-46) 15 6-57 (0-55) 8 
25 6-58 (0-30) 23 6-86 (0-23) 14 
26 6-80 (0-41) 9 7-05 (0 38) 20 
27 7:25 (0-38) 14 7-48 (0-51) 15 
28 7-57 (0 26) 19 7 70 (0-35) 15 
29 7-70 (0:30) 15 8 01 (0-32) 13 
30 7-96 (0-37) 15 8-19 (0-42) 19 
31 8-37 (0.14) 10 8-52 (0.35) 17 
32 8-64 (0-23) 13 875(023) 11 
33 8 61 (0-29) 14 8.83 (0:37) 17 
34 8-98 (0-25) 15 9-21 (0-28) 18 
35 9-25 (0-13) 13 931 (0-13) 12 
36 9-22 (0-21) 17 9-34 (0-27) 13 
37 9-43 (0-21) 11 9-56 (0-34) 16 
38 9-53 (023) 15 9-62 (028) 12 


n, Number of fetuses at each age 
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Table 2. Longitudinal fetal biparietal diameter mean 


(SD) values from 13 to 38 weeks gestation 


Gestational Female fetuses Male fetuses 
age Sm 

(weeks) (n=54) (n) (n=34) (m) 
13 2-50 (0-30) 11 2:57 (0-35) 15 
14 2-83 (0-30) 28 2:87 (0-35) 33 
15 3.23 (0-20) 36 3-25 (0-34) 43 
16 3-60 (0:26) 45 3-63 (0:31) 50 
17 3-96 (0-30) 51 4.02 (03) 352 
18 4-31 (0-31) 53 4-49 (0-31) 52 
19 4-67 (0.30) 53 4-79 (0-33) 53 
20 5-01 (0-30) 53 5.15 (0-33) 54 
21 5.35 (0-20) 53 5-50 (0-33) 54 
22 5.67 (0:30) 54 5.85 (0-34) 54 
23 6-00 (0-30) 54 6-18 (0-34) 54 
24 6-31 (0-30) 54 6.51 (0-35) 54 
25 6-62 (0-30) 54 6.82 (0:35) 54 
26 6.92 (0-30) 54 7.13 (0.35) 54 
27 7.21 (0-209) 54 7-42 (0-35) 54 
28 7-49 (0-29) 54 7-70 (0-35) 54 
29 7-75 (0-28) 54 7:96 (035) 54 
30 8-01 (0:27) 54 8:22 (034) 54 
31 8-26 (0.26) 54 8-46 (0-34) 54 
32 8-49 (0.25) 54 8-68 (0-33) 54 
33 8-71 (0-24) 53 8.89 (0-32) 54 
34 8-92 (0-23) 53 909 (031) 52 
35 9-11 (0-23) 51 9-25 (031) 46 
36 9-26 (0-22) 43 9-40 (030) 41 
37 9-45 (0-23) 26 9.55 (030) 28 
38 9-57 (0-24) 15 9-64 (0-27) 12 


n, Number of fetuses at each age 


weeks pestation for each sex in the three birth- 
weight categories 2500-2999 g, 3000-3499 g and 
3500-3999 g are illustrated in Fig. 1. Within each 
birthweight category the BPD values for males 
were greater than for females (average differ- 
ences in birthweight categories 2500-2999 g, 
3000-3499 g and 3500—-3999g were 1:4 mm, 
0-80 mm and 1-5 mm respectively). Using Stu- 
dent's t-test to compare corresponding coeffi- 
cients from the curves for males and females, the 


difference in head growth trajectories was sig- 
nificant at the 0-05 (P<0-05) level only in the 
heaviest birthweight category. 


Discussion 

The question whether or not male fetuses, as 
judged from ultrasound crown-rump measure- 
ments, are larger than females in the first trimes- 
ter is not yet resolved (Pedersen 1980; Sebling & 
McKay 1985; Pedersen & Mantoni 1985). Using 
cross-sectional data Wald et al. (1986) demon- 
strated a statistically significant sex difference in 
fetal BPD at weeks 14, 16, 17, 18, 19, 20 and 26 
of the second trimester. By the analysis of long- 
itudinal data by appropriate techniques (Deter 
et al. 1982), the present study was able to illus- 
trate that the BPD growth trajectories of the 
sexes are different throughout the second and 
third trimesters. 

To reduce as far as possible errors in gesta- 
tional age, the analysis was restricted to the data 
of those fetuses who were born within 7 days of 
term (estimated as 280 days from the LMP). The 
design of the project was such that any operator 
or machine error is applicable to all readings. 
The SD values of BPD reported in Table 1 are 
close to the observations of other authors in 
early gestation (Flamme 1972; Aantaa & Forss 
1974; Sabbagha et al. 1976; Wiener et al. 1977; 
Jeanty et al. 1984; Wexler et al. 1986) and in late 
gestation (Campbell 1968; Flamme 1972; Aan- 
taa & Forss 1974; Sabbagha et al. 1976; Wiener et 
al. 1977; Jeanty et al. 1984; Wexler et al. 1986). 
The magnitude of the SD about the mean in the 
third trimester is due to differences in head size 
with varying birthweight, as illustrated in Fig. 1. 
It is of interest to note that in the rhesus monkey 
the variability in BPD does not change with ges- 
tational age (Nyland et al. 1984). 

The use of longitudinal data and their appropri- 
ate analysis has revealed that the variability of 
fetal BPD measurements about the mean at all 


Table 3. Mean (SD) values of the coefficierts bo, b, and b, for the fitted linear-cubic y = b, + bt + b+, from 13 to 38 


weeks gestation 


Population Number of fetuses bo b, b, 

Male 54 —3-2158 0-4480 —7-4398 x 10-5 
(0-8966) (0-0561) (2-4298 x 10-5) 

Female 54 —2-8637 0-4179 —6-1594x 10-5 
(0-9961) (0-0571) (2-4678 15-5) 


Level of significance (P) between the sexes for bp, b, and b, are 0-056, 0-007 and 0-008 respectively 
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Fig. 1. Mean curves from 28 to 38 weeks gestation for males and females in 
three birthweight categories: (1) . ....... 2500—2999 g; (2) - - - - 3000-3499 g; 





(3) 3500-3999 g. Mean (SD) values of the coefficients by, b, and b, for 
the linear-cubic equations from 13 to 38 weeks gestation in birthweight 
category (3). 
bo b, by 
Male (n-20) —3-4912 0-4643 —7-8915 x 10-5 
(0-9495) (0-0645) (2.9242 x 10-5) 
Female (n=14) —2-7867 0-4176 —6-0413 x 10-5 
(0-8878) (0-0476) (1-8929 x 10-5) 


Levels of significance (P) between corresponding values of bp, b, and b, are 


0-036, 0-028 and 0-046 respectively. 


gestational ages is similar to that obtained in the 
cross-sectional analysis. The practice of dating 
pregnancies by ultrasound fetal BPD measure- 
ment at about 16 weeks gestation by assuming 
that all head sizes are close to a mean value can 
lead to error because the SDs are such that a 
fetus whose BPD is 1 SD above the mean at 16 
weeks has a value similar to that of a fetus whose 
BPD is 1 SD below the mean at 18 weeks. The 
potential for error in age estimation is increased 


as head size deviates further from the mean. A 
further source of error in dating pregnancies 
using this technique may be caused by varying 
degrees of side-to-side flattening of the fetal 
head (Sabbagha & Tamura 1983). 
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Alcohol counselling of 85 pregnant problem drinkers: 
effect on drinking and fetal outcome 


ERJA HALMESMAKI 


Summary. Eighty-five pregnant problem drinkers were given intensive 
counselling throughout gestation to persuade them to reduce or stop 
their alcohol intake. Nevertheless, 7% of their blood specimens col- 
lected at follow-up visits contained ethanol. Fifty-five women (65%) 
were able to reduce their alcohol consumption by at least 50%. Alcohol 
abuse was associated in a dose-dependent manner with fetal growth 
retardation detectable by ultrasonography from 27 weeks gestation. 
Twenty infants (24%) had a complete fetal alcohol syndrome and 22 
(26%) had some features of ‘fetal alcohol effects’ (FAE). In addition, 
the rate of structural malfonnations was high (13%). Of the women with 
continuous alcohol abuse 89% gave birth to infants with at least one 
feature of FAE compared with only 40% of those who decreased their 


alcohol consumption. 


It is generally accepted that excessive alcohol 
ingestion by pregnant women is now the most 
common teratogen (Jones et al. 1973; Clarren & 
Smith 1978; Streissguth et al. 1980). Alcohol 
abuse during pregnancy also increases the risk of 
pregnancy complications, such as miscarriage 
(Harlap & Shiono 1980; Kline et al. 1980) and 
placental abruption (Kaminski et al. 1978; Sokol 
etal. 1980). In theory, all these complications are 
preventable if the pregnant woman could avoid 
drinking. This paper summarizes the experi- 
ences of the efficacy of alcohol counselling and 
prenatal care given to 85 problem drinkers. 


Subjects and methods 


In 1983 our hospital opened a special outpatient 
department for pregnant women with alcohol 
abuse. In the following 3 years, 85 pregnant 
women with alcohol abuse were followed and 
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counselled m this department. Twenty-nine 
patients (34%) had a 5-20 year history of alcohol 
abuse, and were regarded as ‘alcoholics’ because 
they had consumed up to 10-20 alcoholic drinks 
daily and had several alcohol-related social 
problems (Table 1). Thirty patients (3596) were 
regarded as ‘heavy drinkers’, for, although they 
had taken between 1 and 10 drinks daily, they 
had relatively normal social lives, in terms of the 
family and employment. Twenty-six patients 
(3196) consumed alcohol only during weekends, 
but then up to 10 drinks at a time (‘moderate 
drinkers’) (Table 1). In addition, 15 patients 
(1896) used benzodiazepines 1-15 mg daily Six 
patients had had convulsions after heavy drink- 
ing periods before pregnancy, and one of them 
convulsed twice during pregnancy, although she 
used carbamazepine 300 mg daily. One patient 
had had surgery for a semi-malignant ovarian 
tumour 1 year before pregnancy. 


Counselling 


After classification of the severity of the alcohol 
problem at registration, I counselled the patients 
at 2-4 week intervals about the effects of alcohol 
(and cigarettes) upon the fetus, and encouraged 
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Table 1. Clinical characteristics of the study population 
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Heavy drinkers 


Moderate drinkers 


Alcoholics 
(n=29) 

Age (years) mean (SD) 29-2 (4:3) 

Married 10 (35%) 

Smokers 21 (72%) 
Obstetric history: 

One or more previous deliveries 15 (52%) 

Miscarriage 9 (31%) 

Pregnancy interruptions 12 (41%) 


them to abstain totally, or if that was impossible, 
to decrease their drinking as much as possible. 
Consultations with social workers and psy- 
chiatrists were freely available Furthermore, I 
encouraged the patients to ‘phone the depart- 
ment whenever they liked. Patients wh» failed to 
return for follow-up visits were telephoned by 
me or visited by nurses of local antenatal 
centres, with the aim of persuading them to 
come to the department. 

At each visit to the department the following 
variables were routinely studied: svmphysis- 
fundus height, cervical status, blood pressure, 
protein and glucose in urine, gas chro- 
matographic analysis of blood and/or urine for 
ethanol, fetal ultrasonography and cardiotoco- 
graphy. The duration of gestation was estimated 
from the detailed menstrual history and from 
ultrasound findings before 23 weeks gestation. 
The treatment was free of charge to the patients. 

The infants were examined at age 5 days and 
at 4, 6, and 12 months The criteria for ‘fetal 
alcohol effects’ (FAE) were the presence of at 
least one of the following characteristics: growth 
retardation (low birthweight, short length and 
small head circumference; all below the normal 
10th centile at birth or below the mean —2 SD at 
follow-up visits), distinctive facial features (low 
nasal bridge and short upturned nose short pal- 
pebral fissures, indistinct philtrum, thin upper 
lip) or neurological aberrations and/cr develop- 
mental delay (Jones et al. 1973; Clarren & Smith 
1978; Streissguth et al. 1980). The criteria of fetal 
alcohol syndrome (FAS) were fulfilled if the 
infant showed growth retardation, distinctive 
facial features, neurological aberrations and/or 
developmental delay (Rosett et al. 1981) 

The significance of the differences in the mean 
values and percentages were tested Dy analysis 
of variance and binomial test, respectively. 


Results 


Thirty-six patients registered between 12 and 20 
weeks gestation and 39 patients between 21 and 


(n=30) (n=26) 
28-1 (6-0) 27-0 (7-8) 
12 (4096) 10 (38%) 
25 (8396) 21 (81%) 
12 (4096) 12 (46%) 

6 (20%) 7 (27%) 
13 (43%) 13 (5096) 


32 weeks. Of the 36 women booked between 12 
and 20 weeks 9496 reduced their drinking by at 
least 50% compared with only 54% of those who 
booked later (P«0-0005, binomial test). None 
of the 10 patients counselled for the first time 
after 32 weeks gestation could reduce alcohol 
use Taken together, 55 patients (6596) reduced 
their drinking by at least 5096 after registration 
at the department (Fig. 1). 

Ethanol at concentrations from 0-5 mmol/l to 
73:3 mmol/l (22-4 mmol/l = 100 mg/dl) was 
detected in 27 of 376 blood samples (796) taken 
at the visits to the department. Two patients 
presented twice and one patient four times with 
ethanol in the blood. Ethanol was also found in 
21 of 349 urine samples (6%) with a con- 
centration range between 0-2 and 55-0 nmol/l. 

Ultrasonographic scanning revealed an 
association between fetal growth retardation 
and maternal alcohol abuse from 27 weeks gesta- 
ton onwards (Fig. 2). No fetal cardio- 
tocographic patterns characteristic of maternal 
alcohol abuse could be identified. 

Placental abruption occurred in four women 
(596) who were delivered by caesarean section, 
and the infants survived. The mean birthweight 
in alcoholics, 2740 (SD 441) g, was less (P<0-05, 
analysis of variance) than that in heavy drinkers, 
3232 (SD 684) g, and moderate drinkers, 3403 
(SD 294) g (Table 2). 

All infants were examined at age 5 days, 72 
infants also at 4-6 months and 47 at 12 months. 
In nine infants, no follow-up could be done due 
to maternal reluctance. Fetal alcohol effects 
were seen in 42 infants, of whom 20 had a full- 
blown FAS (20/85 = 24%) (Fig. 1) Nine of the 
alcohol-damaged infants and two others (11/85 
= 1346) had structural malformations (Table 3). 
The occurrence of malformations did not corre- 
late with intake of benzodiazepines. Five of the 
infants in the study (6%) have died (one stillborn 
with multiple anomalies, one with hypoplastic 
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86 patients 


Alcoholics 


a (n 
Continued Or Continued 
(nz13) in- 16) (n-13) 


AURA 


FAS FAE FAS FAE FAS FAE 
(8) (5) (5) (10) (S) (6) 


Heavy drinkers 


| Moderate drinkers drinkers 


easton 


N ⁄ N 


Reduced ea Reduced 
(n=17) (n=4) (n=22) 


[V JV JA 


FAS FAE FAS FAE FAS FAE 
(2) (0) (0) (0) (0) (1) 


Fig. 1. Effect of counselling on maternal alcohol consumption and frequency of fetal damage. FAS, Fetal 


alcohol syndrome; FAE, fetal alcohol effect. 


left ventricle died aged 6h, one died because of 
respiratory distress syndrome, one sudden 
infant death at 14 days, and one traumatic death 
at 1-5 years). The perinatal and neonatal mor- 
tality rates were 2-496 and 4-7%, respectively. 
The frequency of FAS and FAE was related to 
maternal drinking during pregnancy (Table 3). 
Fetal damage developed in 24 infants (8996) of 
patients with no decrease in their alcohol con- 
sumption during pregnancy, but only in 18 


Standard deviation score 


16 20 24 


infants (4096) if the patient reduced her drinking 
during pregnancy (Table 3). 


Discussion 


Alcohol abusers are seldom responsive to health 
education spread by mass media (Pittman 1980), 
and pregnant women are no exception to this 
rule. Therefore, intensive alcohol counselling 
was given as part of the prenatal care of women 


+n 


28 32 36 40 


Gestational weeks 


Fig. 2. Fetal biparietal diameters (mean + SD) in alcoholics (@), in heavily (A), and in 
moderately drinking (©) patients. The line of mean and standard deviation scores are 
derived from 15000 normal pregnancies studied in the same hospital (Aantaa & Forss 
1980). Significance of difference compared with other groups: *P<0-0025; **P<0-025 
compared with alcoholics; ***P<0-05 (analysis of variance) 
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Table 2. Perinatal variables in relation to maternal alcohol abuse (analysis of variance) 


Alcoholics Heavy drinkers Moderate drinkers Total 
(x=29) (n—30) (n=26) (n=85) 
Maternal weight gain during 
pregnancy (kg) mean (SD) 7-9 (5-8)* 10-9 (5-2) 13-2 (3-5) 11-0 (4-9) 
Placental abruption 1 (36 weeks) 2 (33 and 37 weeks) 1 (36 weeks) 4 (596) 
Birthweight (g) mean (SD) 2740 (441)* 3232 (684) 3403 (294) 3136 (606) 
Infants with IUGR 26 (90%)** 10 (3396) 4 (15%) 40 (4796) 
Placental weight (g) mean (SD) 518 (117)*** 577 (125) 646 (64) 592 (101) 


*P<0-05 when compared with heavy anc moderate drinkers; **P<0-0005 when compared with heavy and 
moderate drinkers; ***P«0-05 when compared with moderate drinkers. 


IUGR, Intrauterine growth retardation. 


with alcohol abuse in the present study. For ethi- 
cal reasons, all alcohol abusers must be given the 
same counselling and treatment and it was 
impossible to form a non-counselled control 
group. Moreover, with increasing knowledge of 
FAE and FAS (Jones et al. 1973; Ouellette et al. 
1977; Clarren & Smith 1978; Streissguth et al. 
1980; Halliday et al. 1982), these synd-omes are 
recognized today more easily than some 10 years 
ago and it is impossible to obtain a relizble retro- 
spective control group. Thus, the efficacy of 
alcohol counselling in reducing fetal risks cannot 
be studied in ‘controlled’ trials. The terato- 
genicity of alcohol is, however, strictly dose 
dependent (Streissguth et al. 1980) and any 
reduction of alcohol use must improve fetal 
chances. 


In the present study, 65% succeeded in reduc- 
ing their drinking, apparently as a result of infor- 
mation and/or psychological support received 
during repeated counselling sessions. This con- 
clusion is supported by the fact that the longer 
patients took part in counselling, the more effec- 
tive it was. However, I cannot exclude with cer- 
tainty the possibility that patients who registered 
early were likely to reduce their drinking even 
without counselling, a problem also present in 
other studies of alcohol counselling of pregnant 
women (Larsson 1983; Rosett et al. 1983). 

Ethanol was undetectable in 93-9496 of blood 
and urine samples. This implies that the majority 
of patients could refrain from alcohol for at least 
10-12 h before the sessions, but it does not prove 
any longer abstinence. The percentage seems, 


Table 3. Neonatal findings in relation to maternal alcohol use 


Women with continued 


alcohol abuse (n=30) drinking (m=55) 
Infants at follow-up (n) 27 45 
FAS 13 (48%) 7 (16%) 
FAE 11 (4196) 11 (2496) 
Healthy infants 3 (1196) 27 (6096) 
Characteristics: 
Weight and height « mean —2SD 14 (5296) 8 (1896) 
Head circumference < mean —2 SD 19 (70%) 5 (1196) 
Neurological aberrations 22 (81%) 20 (4496) 
Distinctive facial features 24 (8996) 15 (3396) 
Malformations: 4 (1396) 7 (13%) 
Polydactylia 1 1 
Talipes 3 
Multiple limb anomaly* 1 
Oesophageal atresia 1 
Cardiac murmur (ASD or VSDt) 3 
Hypoplastic left ventricle 0 1 


Women with reduced 


*Distal phalanges missing in six fingers, bilateral talipes and two missing toes, stillborn at 31 weeks. 


tAtrial or ventricular septal defect. 


FAS, Fetal alcohol syndrome; FAE, fetal alcohol effects. 


however, surprisingly high in view of the drink- 
ing histories of the patients, and it may thus 
support the usefulness of the treatment. 

Fetal growth retardation is one of the most 
reliable features of FAE, yet it has remained 
unknown at which phase of gestation alcohol 
abuse can cause this effect. The present data 
show that alcohol dose-dependent intrauterine 
growth retardation (IUGR) can be detected 
ultrasonically from 27 weeks gestation; but they 
cannot directly indicate whether IUGR can be 
modified if the woman reduced or stopped 
drinking, although in view of the dose depen- 
dence of IUGR this possibility seems likely. 

The rates of FAS and FAE were significantly 
reduced among the women who decreased their 
drinking. This finding is supported by previous 
data showing that thé most severely damaged 
infants are born to women with continuous alco- 
hol abuse (Streissguth et al. 1980; Wright & Top- 
lis 1986). Therefore, all efforts should be 
focused on alcohol withdrawal from pregnant 
problem drinkers, and antenatal clinic staff 
should be educated to identify alcohol abusers, 
counsel them, and give them psychological sup- 
port to refrain from alcohol. 

Infants born to drinkers commonly show a 
number of malformations (Jones et al. 1973; 
Clarren & Smith 1978; Halliday et al. 1982). In 
this series, the anomalies, with one exception, 
affected predominantly the heart and limbs, and 
their rate was not reduced among those who 
decreased their drinking. This may be explained 
by the fact that reduction in alcohol consump- 
tion took place only after morphogenesis, and 
elimination of such abnormalities would require 
intervention very early in pregnancy. 

In conclusion, two of three pregnant alcohol 
abusers could significantly reduce their use of 
alcohol with the help of a special treatment pro- 
gramme, and this decreased the risk of fetal 
damage from 89% to 40%. Therefore, alcohol 
abuse during pregnancy should be recognized as 
early as possible and counselling should be given 
to reduce fetal risks. 
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References ranges and sources of variation for indices 
of pulsed Doppler flow velocity waveforms from the 
uteroplacental and fetal circulation 


J.M. PEARCE, S. CAMPBELL, T. COHEN-OVERBEEK, G. HACKETT, 


J. HERNANDEZ, J. P. ROYSTON 


Summary. Variation in indices used to characterize the maximum fre- 
quency outline of waveforms obtained from the uteroplacental and fetal 
circulations by duplex Doppler ultrasound was studied between obser- 
vers, over a 24-h period and before and after a meal. No significant 
differences were found. Reference ranges were derived for three 
indices, the A/B ratio, the resistance index and the pulsatility index, for 
waveforms from the fetal descending aorta, umbilical artery, and the 
placental and maternal sides of the uteroplacental circulation. Indices 
from waveforms from the uteroplacental circulation demonstrated a fall 
from 16 to 24 weeks gestation with no change thereafter. The umbilical 
artery indices demonstrated a continuing fall with increasing gestation 
but the A/B ratio and res:stance index from the fetal descending aorta 
did not change with gestation. The pulsatility index from the aorta 


demonstrated a gentle rise. 


The ability to interrogate the fetal and utero- 
placental circulation by means of Dopp'er ultra- 
sound has clinical potential. Initial studi2s on the 
fetal circulation involved estimation of volume 
flow and/or peak velocity in the umbilical vein 
(Gill et al. 1981) and the descending fetal aorta 
(Eik-Nes et al. 1980; Griffin et al 1984). 
Methodological problems involved in measuring 
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vessel diameter and in determining the angle of 
insonation led to large errors in quantitive vol- 
ume estimations (Griffin et al. 1983; Eik-Nes et 
al. 1984). Interest has therefore turned to indices 
which measure flow impedance rather than vol- 
ume flow; these are derived from the maximum 
velocity envelope of such waveforms. This 1s 
especially so in the uteroplacental circulation 
where the vessels are of small and varying diam- 
eter (2-4 mm) and quantification of flow into the 
intervillous space is impractical. In order to use 
indices which characterize the maximum fre- 
quency outline of the waveform in clinical 
management, it is important to establish refer- 
ence ranges throughout pregnancy and to deter- 
mine the natural sources of variation. This paper 
sets out to fulfil these requirements. 


Patients and methods 


The details of the duplex pulsed Doppler system 
have been described previously (Griffin et al. 
1983, 1984). With the patient in the semi-recum- 


MP 


bent position or with a 10° left lateral tilt the fetal 
descending aorta was located with the real-time 
transducer of the duplex system. The range gate 
of the pulsed Doppler beam was placed over the 
vessel and the sample volume adjusted until it 
extended just beyond the limits of the vessel. 
Minor adjustments to the beam were made until 
the audible signal and the visual waveform were 
considered ideal (Griffin et al. 1983). At least 10 
waveforms were recorded and stored on audio 
tape for later analysis. A portion of the umbilical 
cord was then displayed and the Doppler beam 
was adjusted until an ideal signal was obtained 
simultaneously from both the umbilical artery 
and vein. Again at least 10 waveforms were 
recorded for later analysis. 

Recordings from both these vessels were 
made during periods of fetal apnoea. Fetal 
breathing movements are known to have 
marked effects on fetal blood flow (Marsal et al. 
1984). Breathing movements at the time of the 
umbilical artery recordings were easily recog- 
nized by fluctuations in the normal steady state, 
continuous flow tn the umbilical vein. Breathing 
movements during the course of recording the 
signals from the fetal aorta were recognized 
most readily by alterations in the aortic sono- 
gram together with obvious movements of the 
fetal chest wall. 

Waveforms from the uteroplacental circula- 
tion were obtained by imaging the myometrium 
to locate a vessel of 2-4 mm in diameter running 
towards the placenta. As the Doppler-shifted 
signal from these vessels is of relatively low fre- 
quency it was nearly always possible to interrog- 
ate the vessel with the pulse repetition rate at the 
lower setting (2-5 kHz). This allowed simul- 
taneous recording of the Doppler signals with 
real-time viewing of the vessel. Again 10 cardiac 
cycles were recorded on audio tape for later 
analysis. 

If such a vessel could not be seen then the 
external iliac artery with its characteristic 
triphasic waveform was located and the myo- 
metrium suprolateral to this point was searched 
blind until the characteristic flow velocity wave- 
form was obtained. Before recording the signal 
care was taken to ensure that the range gate was 
well below the abdominal wall so that recordings 
were not made from anterior abdominal wall 
vessels. A vessel on the side of the uterus fur- 
thest away from the placental site was then 
sought and recorded in a similar fashion. 

The flow velocity waveforms were recorded 
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with the vessel wall (high pass) filter set at 
150 Hz. The power output from the 
Kranzbeuhler duplex pulsed Doppler system at 
low pulse repetition frequencies (2-5 kHz) is 43 
mW with a spatial peak, temporal average of 112 
W/cm. 

The height of the maximum frequency outline 
of the flow velocity waveform is dependent upon 
the angle subtended between the Doppler beam 
and the vessel being examined (the angle of inso- 
nation). The greater the angle the lower the 
frequency recorded in the waveform. To allow 
direct comparison of flow velocity waveforms, 
four ratios have been described which relate one 
part of the waveform to another (Fig. 1). The 
frequency index profile (Campbell et al. 1983) 
allows the waveform to be redrawn after it has 
been normalized for the angle of insonation. 
This was achieved initially by determining the 
maximum frequency of the waveform at equal 
intervals along the waveform and then dividing 
the obtained frequency by the sum of the fre- 
quencies. The frequency index profile was intro- 
duced to allow the recognition of subtle changes 
within the waveform which were not reflected in 
the other indices that characterize waveforms. 

All indices are dependent upon the length of 
the cardiac cycle, in that the longer the cycle the 
better the chance of obtaining lower or absent 
frequencies in end-diastole. This can be over- 
come if the waveform is divided by a set number 
of points (e.g. 256) rather than equal divisions. 
The use of a computer program has made this 
task relatively accurate and simple. All ratios 
subsequently used in this paper were derived 
after the waveform had been normalized and 
standardized for the length of the cardiac cycle. 
Summary statistics for the frequency index pro- 
file are, however, complex and study of sources 
of variation is not practical. 


Method of analysis of flow velocity waveforms 


The recorded waveforms were played back 
through a spectrum analyser (Doptec Ltd, 
Chichester, UK). Of the 10 recorded waveforms 
the best three were used for analysis. These were 
chosen as being free of noise and with a clear 
maximum frequency outline. The waveform was 
displayed on the screen of a BBC model B com- 
puter (Acorn Ltd, Cambridge, UK) by a video- 
digitizer (RH Electronics, Cambridge, UK). 
This allowed the maximum outline of the flow 
velocity waveform from a single cardiac cycle to 
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A = A/B ratio (Stuart et al. 1980) 

A-B — 

—A " Resistance index (Pourcelot 1974) 

^—B. =  Pulsatility index (Gosli i 
Mean ^ Pulsatility in ex (Gosling & King 1975) 





Frequency index profile (FIP) 
(Campbell et al. 1983) 


Fig. 1. Indices used to characterize the maximum frequency outline of flow 


velocity waveforms. 


be traced and divided into 256 equal parts. This 
number was chosen as it was convenient for the 
computers memory system. Each point was 
divided by the mean of all 256 values and the 
normalized waveform was then drawn. The 
resultant waveform known as the frequency 
index profile is then independent of both the 
angle of insonation and the length of the cardiac 
cycle (heart rate). The A/B ratio, the resistance 
index (RI) and the pulsatility index [PI) were 
then averaged over three such normalized 
waveforms. 


Reference ranges 


To determine the reference range for each of the 
indices, 40 patients were recruited ard studied 
longitudinally every 4 weeks from 16-18 weeks 
gestation until delivery. Patients with no pre- 
vious obstetric complications and no apparent 
medical problems were approached at the time 
of their first visit to the antenatal clinic. Any 
patient who developed a complicatioa of preg- 
nancy was subsequently withdrawn from the 
study. 

Longitudinal studies were considered neces- 
sary as it was envisaged that the reference ranges 


would be used to study changes in individual 
patients with increasing gestation as well as to 
evaluate isolated measurements. All patients 
had their gestation confirmed by ultrasound on 
recruitment to the study (Warsof et al. 1983). 


Sources of variation 


Variation between observers and within patients 
was studied as follows. Three observers inde- 
pendently recorded flow velocity waveforms 
from 10 women in the last trimester of an uncom- 
plicated pregnancy. Ten waveforms were 
obtained from each of the following vessels: fetal 
aorta, umbilical artery, the placental and non- 
placental arcuate artery. These waveforms were 
stored on audio tape for subsequent analysis. 

Diurnal variation was studied in 10 women in 
the third trimester of an apparently uncompli- 
cated pregnancy. Each woman was studied 
every 4h by one observer (J.M.P.). Five were 
studied from midnight to 20.00 hours and the 
other five from 22.00 to 18.00 hours. In addition, 
to assess the effects of eating a meal, five women 
were studied 30 min before and 1h after they 
had eaten hospital lunch. 


Statistical methods 
Reference ranges 


Each index was plotted against week of gestation 
and was logarithmically transformed before 
further analysis if skewness was present. Refer- 
ence ranges were constructed by regressing each 
index on gestational age and calculating inter- 
vals around the fitted line that contained an esti- 
mated 90% and 95% of the values. However, 
since the data were longitudinal and therefore 
not independent, analysis of covariance (Baker 
& Nelder 1985) was used to detect interaction 
(non-parallelism) between individual regression 
lines and different patient intercepts. Quadratic 
or linear terms were included only if their regres- 
sion coefficients were significantly different from 
zero at the 5% level. Providing that parallelism 
was present, a single regression line and its 
residual standard deviation was accepted as an 
adequate description of the data for the pur- 
poses of calculating the reference ranges. 
Outliers were dealt with as follows. Patients 
and waveforms that generated discordant values 
(resulting in large residuals in the above analy- 
sis) were examined again for incorrect data. All 
apparently valid data were analysed again by 
robust regression (Mosteller & Tukey 1977). 


Sources of variation 


Sources of variation were examined by two-way 
analysis of variance. Homogeneity of variance 
was examined by means of Bartlett's test and the 
normal plot of residuals by the Shapiro—Francia 
W-test (Royston 1983) using the computer pack- 
age SPP (J. P. Royston 1984, privately released). 
In the observer variation study, observers and 
patients were considered as random effects, but 
in the study of variation with the time of day, 


Table 1. Coefficients of variation (%) for diurnal varia- 
tion of waveforms 


A/B ratio RI PI 
Umbilical artery 6-0 4-5 7-0 
Aorta 3:5 1-0 4-6 
Placental arcuate 
artery 4-7 4-5 11-0 
Non-placental 
arcuate artery 7:3 5-4 12-0 


RI, Resistance index; PI, pulsatihty index. 
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time was considered as a fixed effect. Coeffi- 
cients of variation between observers were then 
derived from the analysis of variance tables. 
Differences in mean waveform indices (from 10 
waveforms) before and after meals were 
assessed by means of a paired t-test. 


Results 
Diurnal variation and the effect of a meal 


No significant difference between times over the 
24-h period was observed in any of the indices in 
any of the vessels from the 10 patients. The 
coefficients of variation are shown in Table 1. No 
significant differences were found for any of the 
indices from any of the vessels between before 
and after meals (Table 2). 


Observer variation 


No significant differences were observed for any 
of the indices between the measurements made 
by the three different observers (Table 3). The 
maximum coefficient of variation was observed 
in the A/B ratio of the aorta and was 12-696. 


References ranges 


Of the original 40 women recruited, six either 
developed some complication of pregnancy, left 
the district or refused to continue with the test- 
ing so that data for 34 patients were available for 
analysis. Details of these patients are shown in 
Table 4. 

Table 5 gives the regression formulae for each 
of the indices. Of the 12 variables analysed, 10 
required log transformation and six showed cur- 
vature against gestational age and were best 
approximated by quadratic models. There was 
no significant change with gestational age for the 
A/B ratio and the RI of the aortic waveforms; 
however, the PI increased with increasing gesta- 
tion. This contrasted with the findings from the 
umbilical artery where the mean value of all 
three indices fell with increasing gestational age. 
Outliers which could not be ascribed to gross 
errors were few, and occurred almost exclusively 
in waveforms obtained before 20 weeks 
gestation. 

The scatter plot for the RI of the arcuate 
artery together with the fitted regression line and 
reference ranges are shown in Figs 2 and 3. All 
indices from the arcuate arteries showed a fall 
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Table 2. Effect of meals on indices characterizing waveforms 


Umbilical artery 


AJIB ratio 

Before meals 2-24 (0-47) 

After meals 2-25 (0-45) 
Aorta 

Before meals 5-65 (1-54) 

After meals 5-66 (1-67) 
Placental arcuate artery 

Before meals 1-56 (0-25) 

After meals 1-52 (0-26) 
Non-placental arcuate artery 

Before meals 2-01 (0-77) 

After meals 2-05 (0-84) 


RI PI 

0-53 (0-08) 0-77 (0 20) 
0-53 (0-10) 0-78 (0-23) 
0-81 (0-06) 1-73 (0-26) 
0-81 (0-07) 1.73 (0-27) 
0-41 (0-16) 0-49 (0-19) 
0-43 (0-13) 0-50 (0-17) 
0-46 (0-14) 0-68 (0-35) 
0-46 (0-13) 0-60 (0-18) 


Results are means (SD). None of the above changes was significant at the 5% level. 


RI, Resistance index; PI, pulsatility index. 


until 24 weeks gestation and no change 
thereafter. 


Discussion 
Observer and diurnal variation 


None of the indices obtained from any of the 
sites showed a significant variation within or 
between observers or during the course of a day. 
Purthermore, no apparent difference was 
observed in the waveforms before or after 
meals. This indicates that it is not necessary to 


Table 3. Observer variation between 10 patients 





AB ratio 
Umbilical artery 
Observer 1 3-95 (1 13) 
2 3-84 (1-11) 
3 4-12 (0-92) 
Aorta 
Observer 1 9-32 (2-45) 
2 10-35 (2 97) 
3 11-43 (1-38) 
Placental arcuate artery 
Observer 1 2:12 (0-76) 
2 2-03 (0-68) 
3 1-75 (0-54) 
Non-placental arcuate artery 
Observer 1 2:23 (0-94) 
2 2:3) (1-25) 
3 2 35 (1:17) 





Results are means (SD) values. There were no significant differences between the three observers for any of the 


indices 
RI, Resistance index; PI, pulsatility index. 


standardize the timing of Doppler examinations 
diurnally or in relation to meals. Furthermore, 
results obtained by different observers should 
show very small variations. 


Reference ranges 


As yet there is no universally used index for 
assessing blood flow impedance in the uterine 
and fetal vessels. The PI is the only index that 
can be used when there is absence of end- 
diastolic flow or reverse flow. Many workers, 
however, use the A/B ratio or RI and we have 


RI PI 

0-73 (0-09) 1-23 (0-29) 
0-69 (0-09) 1-19 (0-21) 
0 78 (0-08) 1-32 (0-19) 
0-88 (0-03) 2:16 (0-32) 
0-89 (0-04) 2-30 (0 33) 
0-91 (0-02) 2-37 (0-26) 
0-48 (0-06) 0-76 (0-05) 
0-42 (0-16) 0-66 (0-05) 
0-40 (0-11) 0:52 (0-04) 
0-49 (0-18) 0-73 (0-39) 
0-61 (0-17) 1-04. (0-54) 
0-57 (0-18) 0-87 (0-55) 


~ ~ owe 
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Table 4. Characteristics of the 34 patients used in the construction of the reference ranges 








Characteristic n (%) Mean (SD) Range 
Age (years) 26:0 (5-6) 18- 35 
Height (cm) 156-8 (27-8) 149-175 
Weight (kg) 58-8 (6:8) 49- 77 
Primigravidae 21 (68) 
Married 21 (62) 
Race 
White 21 (62) 
Black 10 (29) 
Asian 3 (9) 
Cigarette smokers 3 (9) 
Gestation at delivery (weeks) 40-3 (13) 37.5-42-3 
Mode of delivery 
SVD 23 (68) 
FD 5 (15) 
LSCS 6 (17) 
fetal distress 1 
failure to progress 3 
breech à 
Birthweight (kg) 3-38 (0-29) 2-841 
Males 17 (50) 
Apgar scores 
«6 at 1 min 1 (3) 
<6 at 5 min 0 


SVD, Spontaneous vaginal delivery; FD, forceps delivery; LSCS, lower segment caesarean section. 


therefore included them in this study. It should 
be noted, however, that the A/B ratio and the RI 


are effectively the same since 


RI = 1—1/(AJ/B). 
Analysis of longitudinal data defeats the 


assumption of independence necessary for 
regression analysis. Use of analysis of 
covariance regresses data for each individual 
patient on gestational age and then compares 
both the slopes and the intercepts. For each 
index measured the regression lines from each 


Table 5. Regression formulae for flow velocity waveforms 





Index Tsn Const. Lin. (x10-3) Quad. (x10-3) Res. SD Outliers 
Umbilical artery 
A/B ratio log. 1-175 8-40 —0-504 0-188 2 
RI none 0-652 6:25 —0-247 0-061 0 
PI log. 0-585 —22:89 — 0-150 0 
Aorta 
AJB ratio log, 1-708 — — 0-256 
RI none 0-812 — — 0-049 3 
PI log. 0-327 6-40 — 0-114 3 
Placental arcuate artery 
A/B ratio log, 0-994 —29-55 0-392 0-107 3 
RI log. —0-240 —41-57 0-546 0-180 2 
PI log. 0-352 —61-38 0-831 0-242 4 
Non-placental arcuate artery 
A/B ratio log. 1:172 —34-32 0-415 0-171 4 
RI log. —(-454 —15-00 — 0-220 1 
PI log. 0-032 —21-16 — 0-321 4 


Tsn, Transformation; Const., constant; Lin., linear coefficient; Quad , quadratic coefficient; Res SD, residual 


standard deviation. 
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Fig. 2. Regression line and reference range for the resistance index from an 
arcuate artery on the placental side Log, y = —0-24 — 41-57 x 10-3x + 0-55 x 


10x. 


patient were parallel. This allowed the data to be 
summarized by means of a single regression line 
together with residual standard deviation (SD), 
from which references ranges were calculated as 
fitted value +1-65 (90% range) or £1 96 (95% 
range) times the residual SD. 

Examination of the regression linss of all 
indices from the arcuate artery on the placental 
side of the uterus demonstrates a fall with 
increasing gestation until approximately 24 
weeks (Fig. 2). Thereafter, there appears to be 
little or no change with gestational age. We have 
previously speculated that the cause of this fall 
may be due to trophoblastic invasion cf the spi- 
ral arteries (Campbell et al. 1983). Brosens et al. 
(1967) have demonstrated that trophoblastic 
invasion in normal pregnancies is complete by 
about 22 weeks gestation. The invasion results in 
the spiral arteries being deprived of their muscu- 
lar coat throughout their entire length. As the 
sonograms are recorded from an artery that is 
proximal to the spiral arteries such a fall in the 
peripheral resistance should result in an increase 
in the height of frequencies recorded in end- 
diastole (Olsen & Cooke 1975). The fall in all 
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three indices used to characterize the waveforms 
from the placental side of the uterus is due 
largely to increase in height in end-diastolic 
frequencies. 

Such a change is not readily seen by study of 
the regression lines obtained from the non-pla- 
cental side of the uterus (Fig. 3). These lines 
show a continuing fall with increasing gestation 
for all three indices with increasing gestation. 
Analysis of outlying points (above the 95% 
range) showed that they were largely due to 
three patients. Review of the pregnancies of 
these three patients failed to indicate any differ- 
ence from the remaining 31 patients and in addi- 
tion the values for the indices of the flow velocity 
waveforms obtained from the placental side of 
the uterus are well within the 90% range. In all 
three patients the placenta was clearly seen not 
to cross the midline of the uterus. Interpretation 
of the non-placental arcuate waveforms must be 
done in conjunction with accurate placental 
location. 

Trudinger et al. (1985) have published the only 
other reference range for indices from the utero- 
placental circulation. They produced their range 
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Fig. 3. Regression line and reference range for the resistance index from an 
arcuate artery on the non-placental side. Log, y = —0 45 — 15-00x 


from 12 normal patients and used an index of 
least diastolic to maximum systolic frequency 
(the inverse of the A/B ratio). They demon- 
strated a continuing fall in this index and sug- 
gested that this was due to progressive increase 
in the cross-sectional area of the uterine vascular 
bed as observed in ovine pregnancy. It is difficult 
to compare our data with those reported by Tru- 
dinger etal. (1985) because they used continuous 
Doppler and although the placental bed was 
located initially by real-time ultrasound it is 
impossible to be certain about the source of the 
signal in the absence of a range gate. Further- 
more, they made no correction for the increase 
in maternal heart rate which occurs with increas- 
ing gestation (Hytten & Leitch 1971). 

The finding that all the indices characterizing 
the umbilical artery waveforms fall with increas- 
ing gestation indicates that the fetal/placental 
circulation expands throughout pregnancy. Our 
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Fig. 4. The pulsatility index from the umbilical artery 
The regression line from the present study before 
(A— - A) and after (———) correction for fetal heart 
rate is demonstrated. A-——A, The regression line 
derived from Reuwer et al. (1984) and references 
ranges (—— — —) after corrected for heart rate are also 
shown 
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ranges for the umbilical artery are consistently 
lower than those published previously, most of 
which were derived by continuous wave Doppler 
ultrasound. Trudinger et al. (1985) studied 12 
patients from 28 weeks gestation and although 
their reference range fits within our reference 
range, our mean values are lower by approxi- 
mately 1 SD. The ranges published by Stuart et 
al. (1980) and Fitzgerald et al. (1984) for the A/B 
ratio also fit within our reference range but again 
our mean values are lower. 

Furthermore, we did not see the large fall in 
the A/B ratio observed by Stuart et al. (1980) 
from 16 to 24 weeks gestation. This large initial 
fall has also been noted by Reuwer et al. (1984) 
in their reference range for the PI derived from 
pulsed Doppler studies; this was almost identical 
with the findings in the present study if no cor- 
rection is made for fetal heart rate (Fig. 4). Even 
with this correction there is coincidence of the 
means with those of Reuwer et al. (1984) from 28 
weeks gestation onwards. 

We believe that our references ranges are 
generaly lower than other published data 
because we have included a correction for heart 
rate before deriving the indices. The fetal heart 
rate falls with increasing gestation (Fig. 5). This 
fall is greatest from 16 to 18 weeks and is small 
from 28 weeks to term. Corrections for heart 
rate would therefore tend to lower the refer- 
ences range and would be most marked in early 
pregnancy. This seems to account for the differ- 
ences. We believe this correction for heart rate 
should be retained as the indices are believed to 
reflect the placental resistance (Giles et al. 1985) 
and standardizing for fetal heart rate allows the 
changes 1n downstream impedance in the villous 
circulation that occur with increasing gestation 
to be more accurately assessed. Furthermore, if 
Doppler ultrasound is to be used to study the 
effects of drugs or exercise on the placental or 
fetal circulation then standardization for heart 
rate is a necessary preliminary. 

Reference ranges for the aorta have been pub- 
lished only for the third trimester. Griffin et al. 
(1984) found no significant changes for any of 
the indices with increasing gestation throughout 
the third trimester. We would concur with the 
observation on the A/B ratio and the RI and 
furthermore we found no significant changes in 
these indices from 16 weeks to term. Moreover, 
the mean values from the present study (A/B 
ratio, 5-93; RI, 0-81) do not differ from those 
reported by Griffin et al. (1983) (A/B ratio, 6-2; 
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Fig. 5. The change in fetal heart rate with gestation. 
$, Mean +2 SE. 


RI, 0-82). However, the PI from tae aorta 
showed a slight but significant increase with 
increasing gestation which could be due to 
decreasing vessel compliance or increasing per- 
ipheral resistance within the fetus from renal and 
mesenteric arteries and from the limb arteries. If 
the latter is true then the rise in peripheral resis- 
tance would need to be substantial as the flow 
velocity waveform from the umbilical artery sug- 
gests decreasing placental resistance with 
increasing gestation. 
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Normal range of fetal transcutaneous carbon dioxide 


tension during labour 


CARSTEN NICKELSEN, TOM WEBER 


Summary. Fetal transcutaneous carbon dioxide tension (tc-Pco,) was 
monitored during 122 deliveries, using an electrode temperature of 
44°C in 80 cases and of 41°C in 42 cases. Significant correlations between 
tc-Pco, and umbilical artery blood Pco, were found using both electrode 
temperatures, but the regression lines indicated a larger and more 
inconstant CO,-contribution from skin metabolism when the low elec- 
trode temperature was used. Normal range of tc-Pco, was calculated at 
41°C and 44°C electrode temperatures. Mean values of fetal tc-Pco, 
were found to increase during normal labour, and especially in fetuses 
developing acidosis, but only four of six infants born with acidaemia had 
tc-Pco, values exceeding the normal range. 


Since the early 1960s fetal acid-base measure- 
ments have been used to assess fetal well-being 
(Saling 1961) Routine measurements of fetal 
capillary blood pH provide discontinuous pH 
values and involve incision in the feta] skin. Con- 
tinuous tissue-pH monitoring has been used by 
some investigators (Weber et al. 1978; Nickelsen 
et al. 1985), but this method 1s also invasive. In 
contrast, continuous transcutaneous carbon 
dioxide monitoring is non-invasive, and close 
correlations have been demonstrated between 
fetal values measured during labour and fetal 
capillary and umbilical artery blood values 
(Nickelsen et al 1986). During fetal respiratory 
(hypercapnic) acidosis the transcutaneous car- 
bon dioxide tension (tc-Pco,) is elevated by defi- 
nition, but also—at least temporarily—during 
fetal metabolic acidosis an elevation of tc-Pco, 
will be found (Saling 1966; Nickelsen & Weber 
1987a). In this paper we report the normal range 
of fetal tc-Pco; during uncomplicated deliveries 
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and the changes of tc-Pco, during labour associ- 
ated with the birth of acidaemic infants. 


Subjects and methods 


Following informed consent 122 women in 
labour at between 36 and 42 weeks gestation 
participated in the study. There was no selection 
procedure, consecutive patients who were will- 
ing to participate were recruited when the inves- 
tigator was able to be present in the labour ward 
during the whole of labour and delivery In this 
way both high- and low-risk patients were 
included. Of the 122 women 76 were primi- 
gravid, 26 were para 1 and 20 were para 2 to 4 
The mean age was 27 years, the mean duration 
of the first stage was 503 min (range 90-1040) 
and the mean duration of the second stage was 
29 min (2-120). Eleven women were delivered 
by caesarean section (two because of suspected 
fetal hypoxia and nine because of dystocia) and 
29 were delivered by vacuum extraction (13 
because of suspected fetal hypoxia and 16 
because of a prolonged second stage of labour). 
Before monitoring, the electrode (Radiome- 
ter E5230) was calibrated by either two-step cal- 
ibration (596 and 10% CO, gas mixture) (n = 80) 
or by one-step calibration (596 CO, gas mixture 
followed by an electrode sensitivity test by 
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exposing the electrode to the 10% CO, gas mix- 
ture) (n = 42). The electrode was sterilized by 
fluid aldehydes (Korsolin 3% during 20 min) and 
the electrode membrane was renewed between 
monitorings. When the cervical dilatation was 
24 cm and the membranes were ruptured, the 
electrode was attached to the fetal head by a 
suction ring (Nickelsen & Weber 19&7b). The 
monitor (Radiometer TCM 220) was connected 
to the cardiotocograph (Hewlett Packard 
8030A) and the tc-Pco, plotted in the car- 
diotocogram (Nickelsen et al. 1985). The fetal 
heart rate was monitored using direct fetal ECG 
by a spiral electrode. 

The electrode temperature was 44°C during 
the first 80 monitorings and 41°C during the last 
42. During labour the cervical dilatation was 
estimated by frequent vaginal examinations and 
noted in the cardiotocogram. Active pushing 
was not permitted before full dilatation (10 cm) 
was verified by vaginal examination. In some 
women each cm of cervical dilatation from elec- 
trode application until full dilatation was not 
verified by vaginal examination, but as the 
tc-Pco, tracing was usually stable between 
examinations in these women, the tc-Pco, value 
corresponding to each cm of dilatation was 
known. The electrode stabilization time (Nick- 
elsen et al. 1986) and the electrode drift were 
calculated after each monitoring. 

Immediately after birth the umbilical cord was 
clamped and blood samples were collected from 
the umbilical artery and vein and analysed in a 
blood gas analyser (Radiometer AEL3). The 
mean values of tc-Pco, for each cm of cervical 
dilatation were calculated separately for fetuses 
monitored at 44°C and 41°C electrode tempera- 
ture. All te-Pco, values were corrected to a tem- 
perature of 37C using the anaerobic 
temperature coefficient of CO, in blood (Sig- 
gaard-Andersen 1974; Nickelsen et al. 1986). 
. Correlation with umbilical artery Pco, was cal- 
culated for patients in whom the tc-Pco; was 
monitored until just before delivery. 

The normal range of fetal tc-Pco; was defined 
as the mean t 2 SD calculated from all births 
with an umbilical artery blood pH 7-19, The 
influence of epidural analgesia and meconium- 
stained amniotic fluid was assessed by calculat- 
ing mean values especially for these groups of 
patients which included deliveries with low 
umbilical artery blood pH values. 


Statistics 


The distribution of the tc-Pco, values was 
obtained at each cm of cervical dilatation by 
plotting the values on to probability paper for 
normal (Gaussian) distribution. Changes in 
tc-Pco; values were evaluated during the first 
and second stage of labour by a paired t-test 
between the first measured value and the value 
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Fig. 1. Correlation between umbilical artery blood 
Pco, and transcutaneous carbon dioxide tension 
(tc-Pco;) at delivery. The tc-Pco, was measured at 
44°C and corrected to 37°C. 
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Fig. 2. Correlation between umbilical artery blood 
Pco, and tc-Pco, at delivery. The tc-Pco, was 
measured at 41°C and corrected to 37°C. O, Electrode 
dnft >0-4 kPa; @, electrode drift «0-05 kPa. 


at full dilatation (verified by vaginal examin- 
ation) (first stage changes) and between the 
value at full dilatation and the last measured 
value just before delivery (second stage 
changes) (significance level P«0-05). Differ- 
ences in mean values obtained in relation to 
epidural analgesia and meconium staining were 
evaluated by a two-sample t-test (significance 
level P«:0-05). 


Results 


Technical problems with the electrode and too 
short monitonng periods caused exclusion of 
seven patients. A slight fetal acidosis (umbilical 
artery blood pH between 7-15 and 7-19 inclu- 
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sive) was found in 12 infants, and more manifest 
acidosis (pH <7-15) was diagnosed in six infants. 
Normal range of fetal tc-Pco; was calculated for 
the remaining 97 fetuses. In 33 women the elec- 
trode was applied at a cervical dilatation of 4 cm, 
and only seven women had a cervical dilatation 
of 28 cm at the start of monitoring. The elec- 
trode was removed before full dilatation in the 
11 women who were delivered by caesarean sec- 
tion and in 17 women monitoring was discon- 
tinued before the end of the second stage as the 
electrode fell off and was not re-applied. The 
values obtained for each cm of cervical dilatation 
had a near normal distribution. The normal 
ranges, defined as the mean + 2 SD calculated 
from fetuses born with umbilical artery blood 
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Fig. 3. The difference between tc-Pco, and umbilical artery blood Pco, 
against the average between tc-Pco, and umbilical artery blood Pco, 
when using 41°C electrode temperature (all values in kPa corrected to 
37°C). The mean + 2 SD is marked as broken lines 
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Fig. 4. The difference against the mean (see Fig. 3) when using 44°C 


electrode temperature. 
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pH >7-19, are presented in Table 1. The normal 
range is wide, especially with the low electrode 
temperature (all values are corrected to 37°C). 
There was a statistically significant change in 
tc-Pco; during the first stage of labour at both 
electrode temperatures (41°C: t = 2-14, DF = 
32; 44°C: t = 3-52, DF = 57, two-tailed paired 
t-test). The mean increase of tc-Pco, per cm of 
cervical dilatation was 0-16 kPa at 41°C, and 0-11 
kPa at 44°C. The change in tc-Pco; Curing the 
second stage of labour was also significant in 
both series (41°C: t = 2-11, DF = 29; 44 C: t = 
2:03, DF = 38). The mean increase during the 
second stage was 0-45 kPa and 0-71 kPa 
respectively. 

The correlations between tc-Pco, measured 
just before delivery or caesarean section and 
umbilical artery blood Pco, are illustrated in 
Figs 1 and 2. Infants born with a low pH are 
included, but in 16 women monitoring was dis- 
continued more than 10 min before delivery, and 
these values are not included. Signricant cor- 
relations were found at both electrode tempera- 
tures, and the regression lines were both parallel 
to the identity line, but the intercept on the 
y-axis was higher, when the low temperature was 
used. A plot of the difference between the trans- 
cutaneous value and the blood value against 
their mean value (Figs 3 & 4) shows more about 
the agreement between the two methods (Bland 
& Altman 1986). The mean (SD) of the differ- 
ence was 1:28 (1-40) kPa when using the low 
electrode temperature and 0-21 (0-78; kPa when 
using the high electrode temperature. 

Four infants monitored at 44°C were born 
with an umbilical artery blood pH «7-15. In all 


Poo: (kPa) 
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Fig. 5. Changes in fetal tc-Pco? during lebour in four 
infants born with umbilical artery pH «7-15 The dot- 
ted area represents normal range of tc-Pco, Electrode 
temperature 44°C. PF, End of second stege. 


four of these the tc-Pco, increased during labour 
(Fig. 5) but the normal range was exceeded only 
in two of them. Two fetuses monitored with an 
electrode temperature of 41°C had an umbilical 
artery blood pH «7-15, and despite the wide 
limits of normal range, the tc-Pco, exceeded the 
limits in both (Fig. 6). The mean duration of 
labour for these six acidotic infants was 642 min 
(range 380-900) for the first stage and 50 min 
(20-100) for the second stage. 

Only two of the 12 newborn infants born with 
slight acidosis (umbilical artery blood pH 
between 7-15 and 7-19 inclusive) had tc-Pco; 
values exceeding the normal range, and both 
were monitored with an electrode temperature 
of 44°C. 

During labour meconium staining of the 
amniotic fluid was observed in 18 women, but 
significantly higher values of tc-Pco, were only 
found at 8 cm of cervical dilatation monitored at 
44°C and at full dilatation at 41°C (Table 2). 
Only two of these infants had a low umbilical 
artery pH (in one of them the tc-Pco; exceeded 
normal values). 

The mean value of fetal tc-Pco; seems higher 
during deliveries associated with epidural anal- 
gesia than in those without analgesia (except 
N,O and pudendal block). The mean values are 
presented in Table 2 and the difference was sig- 
nificant in 4 of 15 comparisons. The mean elec- 
trode drift was —0-14 (SD 0-56) kPa at 44°C and 
0-10 (SD 0-32) kPa at 41°C. The duration of the 
monitoring did not affect the drift. The median 
95% stabilization time was 2: 1 min (interquartile 
range 1:5-2-5) at 44°C and 2-6 min (interquartile 
range 1-9-4-6) at 41°C. 


Discussion 


Previously fetal capillary carbon dioxide tension 
has been measured by fetal blood sampling. 
These values were not continuously measured, 
and all studies have been limited to small 
numbers of deliveries. According to the theory 
of transcutaneous measurements (Nickelsen et 
al. 1986) capillary blood values of Pco, are lower 
than transcutaneous values because of the car- 
bon dioxide production in the skin. A significant 
increase of Pco, during labour could not be 
demonstrated in studies measuring capillary 
blood Pco; (Fig. 7), but one previous study of 
tc-Pco, monitoring demonstrated values at the 
same level as found in our study (Schmidt 1987). 

Higher mean values were found when using 
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Fig. 6. Changes in fetal tc-Pco, during labour in two infants born with 
umbilical artery blood pH «7-15. The broken lines represent tbe limits 
of normal range. Electrode temperature 41°C. PF, End of second 
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Fig. 7. Mean value of fetal capillary blood Pco,, in relation to cervical 
dilatation The broken lines represent the normal range of tc-Pco;. — —*, 
41°C; —— —, 44°C; $, Saling 1964; I, Kubli 1966; 5, Beard & Morris 
1965; 3, Gardmark 1974; PF, End of second stage of labour. 


the low electrode temperature. To some degree 
this difference may be caused by patient varia- 
tion because the SD of umbilical artery Pco, was 
larger in the study where the low electrode tem- 
perature was used. The position of the regres- 
sion lines in Figs 1 and 2 demonstrated 
differences in intercepts on the y-axis indicating 


a larger constant difference between trans- 
cutaneous and arterial values when the low elec- 
trode temperature is used. The higher mean 
value and larger SD of the difference between 
the transcutaneous and the blood value of CO, 
when using 41°C electrode temperature (Fig. 3) 
indicates a less accurate monitoring at the low 
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temperature. The temperature factor used for 
correction of the elevated electrode temperature 
is based on the anaerobic temperature coeffi- 
cient of carbon dioxide in blood, and does not 
take into account any changes in the metabolic 
production of carbon dioxide in the upper layer 
of epidermis. Our results seem to indicate a 
larger and more inconstant production of CO; in 
the skin at 41°C than at 44°C, but this could more 
likely be a consequence of an inconstant lower 
blood flow (decreased removal of the CO, pro- 
duced in the skin by capillary blood). Schmidt 
(1987) also found that a lower electrode tem- 
perature was associated with a higher tc-Pco; 
value (after correction for temperature). How- 
ever, the difference in agreement with blood 
values indicates that normal range must be 
defined separately for each electrode 
temperature. 

Using 44°C electrode temperature at neonatal 
monitoring, skin burns from the electrode have 
been observed, and monitoring at lower tem- 
peratures is preferable. In fetal transcutaneous 
monitoring skin burns have been reported only 
in one case (S. Schmidt, personal communi- 
cation) and because of the better agreement with 
blood values the 44°C electrode temperature 
might be preferable. Saling (1966) noted that 
fetal carbon dioxide tension increased, at least 
temporarily, during the development of fetal 
acidosis. In our study, four of the six infants born 
with an acidotic umbilical artery pH had tc-Pco, 
values exceeding the normal values, and the 
other two had distinctly increasing values, but 
because they had low tc-Pco, levels during the 
first stage of labour the final values remained 
within the normal range. A distinct increase of 
tc-Pco, might be a better index for fetal acidosis 
than the actual value of tc-Pco;. Only one of the 
six infants had a severe acidosis (pH — 7-01) and 
the final tc-Pco; in this fetus was 13-6 kPa. 

In line with the different normal values found 
at the different electrode temperatures, dif- 
ferent cut-off levels for a ‘pathological’ tc-Pco, 
are indicated. Because of the very few acidotic 
infants it is not possible to calculate the sen- 
sitivity and specificity of the test. 


Different cut-off ‘pathological’ Pcd, levels, - 


according to the cervical dilatation are impracti- 
cal for routine use, and the mean +SD when the 
tc-Pco, is highest (end of second stage) might be 
suggested as a limit for ‘pathological’ tc-Pco;. In 
our institution the limit would be 8 kPa with the 
44°C electrode temperature and 9-5 kPa when 


tc-Pco,inlabour 263 


electrode temperature is 41°C (both values are 
corrected to 37°C values). 

Using these limits four of the six acidotic 
infants would have been detected, but several 
other infants (16%) without acidosis also 
exceeded the limit. In a previous larger study of 
umbilical artery blood Pco2 (Nickelsen & Weber 
19874) the suggested limit of pathological 
tc-Pco; was 7-7 kPa. 

In a study using fetal capillary blood analysis 
(Gardmark 1974) elevated mean values of capil- 
lary blood Pco; were found in association with 
meconium-stained amniotic fluid; this was not 
found in our study, and the mean pH of umbilical 
artery blood measured in these infants was not 
different from that of other infants. 

We found elevated fetal tc-Pco; values during 
epidural analgesia. These changes corroborate 
the theory that epidural analgesia, eliminating 
the pain during delivery, changes the maternal 
respiration. Consequently, the decreased mater- 
nal Pco, induced by hyperventilation will be less 
pronounced, and fetal Pco, will increase 
(Thomsen & Weber 1984). 

We conclude that fetal tc-Pco, increases 
during both first and second stage of labour. 
Usually a fetal acidosis is reflected as increasing 
tc-Pco; values, but because of the relatively wide 
range of normal tc-Pco;, the limits for path- 
ological tc-Pco, will only be exceeded in some 
cases (presumably always in severe acidosis). 
Fetal acidosis is most safely monitored, when 
both the tissue-pH and the tc-Pco, are 
monitored (Nickelsen et al. 1985). 
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Plasma fructosamine in non-diabetic pregnancy 


M. J. STALEY, F. MURRAY-ARTHUR 


Summary. Plasma fructosamine and its relation to plasma total protein 
and albumin was examined in 40 non-diabetic pregnant women. Plasma 
fructosamine did not correlate with haemoglobin A, or plasma albumin. 
The mean intra-individual ranges were plasma fructosamine 
0-53 mmol/l (SD 0-17); haemoglobin A, 1-42% (SD 0-42); plasma fruct- 
osamine/g albumin 0-024 mmol (SD 0-005) and plasma fructosamine/g 
total protein 0-008 mmol (SD 0-003). A high degree of individuality for 


these variables was also observed. 


Plasma fructosamine has been reported to detect 
85% of gestational diabetics (Roberts et al. 
1983) compared with the oral glucose tolerance 
test which detects only 6296 of cases (O'Sullivan 
et al. 1973). Plasma fructosamine measurement 
has the advantage of indicating blood glucose 
control over the previous 2-3 weeks, which is 
clinically advantageous during pregnancy. 
Fructosamine ranges for good carbohydrate 
control in pregnant women have been reported 
as being constant during the first 8 weeks gesta- 
tion with a slight fall during the second and third 
trimester (Roberts & Baker 1986). 

Plasma fructosamine is a measure of glycated 
plasma proteins (Lim & Staley 1985) predomi- 
nantly albumin (Johnson et al. 1986). It is well 
known that plasma protein and albumin con- 
centrations fall by up to 30% during pregnancy 
although concentrations of other proteins 
increase. Several groups have found a correla- 
tion between plasma fructosamine and albumin 
in non-pregnant diabetics and as a consequence, 
correction factors have been applied to allow for 
the effect of albumin concentration (van Diei- 
jen-Visser et al. 1986a; Howey et al. 1987). 
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Other workers have shown that plasma fruct- 
osamine does not correlate with albumin con- 
centration in non-diabetic subjects (Winocour et 
al. 1987) and it has been proposed that plasma 
fructosamine and albumin correlate only when 
the half-life of circulating plasma albumin is 
reduced, as occurs with protein losing states such 
as the proteinuria of nephrotic syndrome (John- 
son et al. 1986). 

If plasma fructosamine measurement is to be 
used to indicate blood glucose control during 
pregnancy, the effect of decreasing plasma 
albumin and total protein concentration on the 
estimation of plasma fructosamine during preg- 
nancy needs to be determined. 

The intra-individual variation of plasma fruct- 
osamine in non-pregnant, non-diabetic subjects 
is known to be large, which has led to the sugges- 
tion that a reference range for plasma fruct- 
osamine in pregnancy will not enable small 
increases in blood glucose to be detected 
(Howey et al. 1987). This study reports the intra- 
individual variation of plasma fructosamine and 
its relation to plasma albumin, total protein and 
haemoglobin A; (HbA,) in a study of 40 preg- 
nant, non-diabetic subjects. 


Subjects and methods 


Women without any previous history of diabetes 
mellitus or gestational diabetes presenting to the 
antenatal clinic were invited to participate in the 
study. Informed consent was obtained for blood 
samples to be collected monthly during their 
pregnancy. A total of 57 women was enrolled in 
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the study, 17 withdrew due to: miscarriage on - 


other reasons, leaving 40 subjects (mean age 24, 
range 17-38 years). None of the remaining sub- 
jects showed glycosuria or any other clinical 
signs of carbohydrate intolerance during the 
course of the study and their infants were normal 
with a mean birthweight of 3340 g (range 2590- 
4200 g). 

Blood samples were taken with a minimum of 
venous stasis whilst the subjects were sitting. 
The samples were anticoagulated with EDTA 
(fructosamine, HbA,) or allowed to clot at room 
temperature (albumin, total protein). Serum 
and plasma samples were separated without 
delay and the samples were stored for «48 h at 
4°C before analysis which was performed in 
batches. 

Plasma fructosamine was measured by a mod- 
ification (Lim & Staley 1985) of the method 
described by Johnson et al. (1982), HbA., by mini 
column (Bio-Rad product No. 1917001), plasma 
albumin by rate nephelometry (Beckman Immu- 
nochemistry System, Fullerton, CA 22634, 
USA) and plasma total protein by continuous- 
flow analysis (Technicon Instruments Corp., 
Tarrytown, NY 10591, USA). 

All methods were monitored for quality 
during the course of the study by including two 
levels of quality control material into each 
batch of analysis. Inter-run precision was: 
plasma fructosamine 1-46 mmol/l (SD 0-07), 
2:89 mmol/l (SD 0-14), HbA; 7:71% (SD 0-62), 
13-17% (SD 1-01), immunospecific albumin 
40-0g/ (SD 2-09) and total protein 49 g/l 
(SD 1-7), 76 g/l (SD 2-7). 

Plasma fructosamine/g albumin cr plasma 
fructosamine/g total protein was determined by 
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dividing pasma- fructosaminé (mmol/l) by 
plasma albumin or total protein (g/l). 

Student's paired --test was used for com- 
parison of means, and correlations were deter- 
mined by linear regression analysis with the least 
squares method. Probability «0-05 was 
accepted as statistically significant. 


Results 


During pregnancy, mean monthly plasma fruct- 
osamine concentrations did not change 
significantly. The mean HbA, of all pregnancies 
decreased from 6-696 at 8 weeks to 6-3% at 20 
weeks (P<0-05) and to 6-1% at 24 weeks 
(P<0-01). Thereafter mean HbA, was not statis- 
tically significantly different from the value at 8 
weeks (Fig. 1). 

The mean plasma albumin of all pregnancies 
decreased from 39-1 g/l at 8 weeks to 35-4 g/l at 
16 weeks (P<0-001). It continued to decrease so 
that at term, the mean concentration was 8 g/l 
lower than at 8 weeks gestation (Fig. 2). 

At 8 weeks gestation, the mean plasma fruct- 
osamine/g albumin of all pregnancies was 
0-040 mmol/g which increased to 0-045 mmol/g 
at 16 weeks (P«0-01) and 0-053 mmol/g at 36 
weeks (P<0-001) (Fig. 2). 

The mean fructosamine/g total protein 
increased from 0-022 mmoVg at 8 weeks to 
0-024 mmol/g protein at 28 weeks (P<0-01) and 
0-024 mmol/g protein at 36 weeks (P<0-01) 
(Fig. 2). 

Figure 3 shows the mean and range of values 
for plasma fructosamine, plasma fructosamine 
related to protein and albumin concentration 
and HbA,, for each of the 40 non-diabetic preg- 
nant women. The mean and maximum intra- 
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Fig. 1. Mean plasma fructosamine and HbA, in 40 non-diabetic pregnant women (mean, 
SD) between 8 and 36 weeks gestation. t-test comparison with value at 8 weeks: *P<0-05, 
**P«0-01. 
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Fig. 2. Plasma albumin, total protein, fructosamine/g albumin and fructosamine/g total protein in 40 
non-diabetic pregnant women (mean, SD). t-test comparison with value at 8 weeks: *P<0-05, 


** P«Q-01, ***P<0-001. 


individual range for plasma fructosamine, 
HbA,, plasma fructosamine/g albumin and 
plasma fructosamine/g total protein were 0-53, 
0-9 mmol/l; 1-496, 2-296; 0-024, 0-044 mmol; 
and 0-008, 0-016 mmol respectively (Table 1). 

Plasma fructosamine did not correlate with 
plasma albumin (r = 0-0613, P>0-1) but plasma 
fructosamine correlated weakly with plasma 
total protein (r = 0-1658, P<0-01). 


Discussion 


Glycated plasma protein has been found to 
correlate significantly with plasma glucose in 
pregnant and non-pregnant diabetic subjects 
(Morris et al. 1985). Plasma fructosamine 1s a 
measure of glycated plasma proteins and its 
estimation during the antenatal period has been 
proposed as a means of discriminating women 
with gestational diabetes (Roberts et al. 1983; 
Roberts & Baker 1986; van Dieijen-Visser et al. 
1986a) but all studies used a cross-sectional 
sample of women during pregnancy. Another 
study of glycated plasma proteins dunng preg- 
nancy using an alternative technique found that 
the estimation was insensitive to slight changes 
in carbohydrate metabolism (Bourgeois et al. 
1986). 

We were unable to identify a significant 
change in the mean values of plasma fruct- 


osamine at défined weeks gestation which has 
been found by others using cross-sectional 
studies (Roberts & Baker 1986; van Dieijen- 
Visser et al. 1986a). Although mean, 4-weekly 
plasma fructosamine showed no significant vari- 
ation (Fig. 1), individual patients had a range of 
plasma fructosamine which decreased by up to 
0-9 mmol/l (—47%) during pregnancy whereas 
others showed an increase of up to 0:4 mmol/l 
(+26%) over the same period (Fig. 3). We were 
unable to find a common trend related to gesta- 
tional age in our group of non-diabetic pregnant 
women. 

For plasma fructosamine measurement to be 
of value for the detection of gestational diabetes, 
the intra- and inter-individual variation should 
be known. Recent work has shown that the inter- 
individual variation in non-diabetic, non-preg- 
nant subjects gives a high index of individuality 
and as a consequence, population-based refer- 
ence intervals are of little value and may be . 
misleading (Howey et al. 1987). Our study shows 
that in non-diabetic pregnant subjects, this high 
degree of individuality is also present and makes , 
the üse of an overall reference range fof plasma ` 
fructosamine during pregnancy difficult to 
apply. 

Although plasma fructosamine is thought to 
be a measure of all glycated plasma proteins 
(Lim & Staley 1986), it is likely that only plasma 
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proteins with a prolonged half-life (albumin, 
IgG) will be significantly glycated. 

As plasma albumin is thought to be the pre- 
dominant plasma protein which is glycated and 
the major contributor to the fructosamine reac- 
tion (Johnson et al. 1986), several studies have 
investigated the interrelation of plasma albumin 
and fructosamine concentration, showing a sig- 


nificant correlation (van Dieijen-Visser et al. 
1986b; Howey et al. 1987). These studies were 
on combined populations of diabetics and non- 
diabetics but in our study, where albumin con- 
centrations varied from 22 to 49 g/l in a non- 
diabetic pregnant population, we were unable to 
show such a correlation (r = 0-0613, P>0-1). 
Our results are to be expected as the glycation of 


Table 1. Mean individual range during pregnancy of fructosamine, HbA,, fructosamine/g albumin and fruct- 


osamine/g total protein in 40 pregnant women 


Range 
Mean Maximum Minimum 
Plasma fructosamine (mmol/l) 0-532 0-9 0-3 
HbA, (%) 1-42 2:2 0-7 
Fructosamine/g albumin (mmol) 0-024 0-044 0-005 
Fructosamine/g total protein (mmol) 0-008 0-016 0-003 


- 


plasma protein is a first-order reaction, solely 
dependent upon the concentration of the open 
chain form of glucose which comprises approxi- 
mately 0.00195 of circulating plasma glucose 
(Angyal 1979). The molar concentration of 
plasma protein will always be in excess of open 
chain plasma glucose concentrations found in 
non-diabetic and diabetic subjects; hence the 
glycated plasma protein fraction will be indepen- 
dent of plasma protein concentration. Conse- 
quently, plasma fructosamine will be a reflection 
of plasma glucose concentration (open chain 
form) and the half-life of glycated plasma pro- 
teins. It has been shown that plasma fruct- 
osamine fluctuations may occur in non-diabetic 
patients where plasma glucose is normal and 
stable when in a hypercatabolic state (Lim & 
Staley 1985; Lloyd & Marples 1986) and in 
patients where plasma albumin half-life is 
known to be reduced such as nephrotic syn- 
drome (Baker et al. 1983). 

Our results show a significant reduction of 
plasma albumin concentration without a con- 
comitant fall in plasma fructosamine. The mech- 
anism for this is not clear, but may be due to 
altered protein synthesis and/or catabolism in 
pregnancy. An alternative explanation of the 
apparent increase of glycated albumin during 
pregnancy may be the production of plasma pro- 
teins with an increased affinity for glucose. The 
concentrations of other plasma proteins such as 
caeruloplasmin and other binding proteins may 
increase during pregnancy (Cox 1966) and their 
contribution to the fructosamine reaction has 
not been investigated in this study. Furthermore 
the plasma fructosamine reaction i vitro is most 
probably mediated by the formation of free radi- 
cals (Jones et al. 1987) and as caeruloplasmin is 
known to be a scavenger of free radicals, a 
reduced level of fructosamine may be expected 
as a consequence of in-vitro inhibition of the 
fructosamine reaction in those patients with an 
increased plasma caeruloplasmin. 

On the basis of these results, any correction 
applied to plasma fructosamine for plasma 
albumin concentration (van Dieijen- Visser et al. 
1986b; Howey et al. 1987) would be misleading. 

Haemoglobin A; has been reported to both 
Increase (Schwartz et al. 1976) and decrease (van 
Dieijen-Visser ef al. 1986a, Worth et al. 1985) 
during normal pregnancy. The variable findings 
may be a consequence of small population size 
Or cross-sectional rather than longitudinal 
studies. In our study, HbA, also shows a high 
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degree of individuality in non-diabetic pregnant 
women which makes the use of an overall refer- 
ence range during pregnancy difficult to apply. 

Plasma fructosamine did not correlate with 
HbA, (r = 0-0559, P>0-1) which isin contrast to 
a previous report (Lim & Staley 1985) that used 
mixed populations of diabetics and non-dia- 
betics which appears to influence the relation of 
indices of glycation (Winocour ef al. 1987). 

The correction of fructosamine with plasma 
albumin or total protein does not improve the 
intra-individual variation. for the derived 
measurements. Indeed, certain patients (23, 35) 
showed a greater intra-individual variation of 
fructosamine/g albumin than plasma fruct- 
osamine during the course of the pregnancy, 
indicating that in certain patients, the plasma 
fructosamine was constant whilst the plasma 
albumin decreased. 

As a consequence of the high inter-individual 
variation for plasma fructosamine, HbA, and 
fructosamine related to plasma proteins, an 
overall reference range is difficult to apply 
during pregnancy. 
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Early pregnancy termination: a comparison between 
vacuum aspiration and medical abortion using 
prostaglandin (16,16 dimethyl-trans-A,-PGE, methyl 
ester) or the antiprogestogen RU 486 


I. T. CAMERON, D. T. BAIRD 


Summary. Three different regimens for termination of early pregnancy 
by medical means were compared to vacuum aspiration. Women seeking 
therapeutic abortion of pregnancy (x56 days amenorrhoea) were allo- 
cated to one of four treatment groups: (1) vacuum aspiration (n=28); (2) 
1 mg vaginal pessary of a prostaglandin analogue (gemeprost) every 3 h 
for up to 5 pessaries (n=30); (3) the antigestogen (RU 486— 
mefipristone) 150 mg per day for 4 days by mouth (n—20); (4) RU 486in 
the same dose as group 3 together with 1 mg gemeprost on day 3 (n—19). 
Complete abortion occurred more often in women treated with vacuum 
aspiration (96%), gemeprost alone (97%) and RU 486 plus gemeprost 
(95%) than in those treated with RU 486 alone (60%). In women receiv- 
ing up to five gemeprost pessaries alone vomiting occurred in 7 (23%) and 
diarrhoea in 10 (33%); 16 (53%) required parenteral opiates for relief of 
pain. Side-effects and analgesic requirements were much reduced in the 
women who received RU 486 alone or in combination with a single 
gemeprost pessary. There was no difference in the number of days of 
vaginal bleeding after abortion between the four groups although there 
was wide individual variation (mean 10 days, range 1-34). These results 
confirm that medical induction of abortion in early pregnancy with 
prostaglandin vaginal pessaries is as effective as vacuum aspiration and 
thatthe dose can bereduced five-fold without loss of efficacy when used in 
combination with RU 486. 


In the first trimester of pregnancy, therapeutic 
abortion is most often performed by vacuum 
aspiration of the uterus under general anaes- 
thesia (OPCS 1985). Although the procedure is 


safe and highly effective (Paintin 1985), comph- 
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cations are related to both gestational age, and 
surgical and anaesthetic techniques (Grimes & 
Cates 1979). Consequently, and with the addi- 
tional desire of many women to avoid operative 
treatment (Rosen et al. 1979), there has been 
much recent interest in the development of 
medical agents to interrupt the unwanted preg- 
nancy at an early stage (‘menstrual induction"). 
The prostaglandins (PGs) were the first agents 
to be used on a wide scale for medical abortion, 
but the inherent instability of the naturally occur- 
ring compounds and frequent gastrointestinal- 
associated side-effects limited their acceptability 
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(Karim & Filshie 1970; Moscary & Csapo 1975). 
A variety of synthetic analogues has now been 
produced with improved stability and more 
specific uterine activity (Bygdeman ef al. 1976, 
1980; Csapo et al. 1982; Oshima et al. 1978). 
Although complete abortion can be induced in 
over 90% of women, widespread acceptance 
remains limited by troublesome side-effects 
(Bygdeman & Green 1979). 

Antigestogens impair the action of pro- 
gesterone on the pregnant uterus and hence offer 
an alternative approach to medical abortion 
(Csapo et al. 1973; Healy & Fraser 1985). Early 
clinical studies using the progesterone receptor 
antagonist RU 486  (l17a-hydroxy-11p- 
(4-dimethylaminophenyl)-17 a- (1-prop-1-ynyl) 
estra-4,9-dien-3-one, mifepristone) have con- 
firmed the ability of this compound to induce 
myometrial activity and uterine bleeding, 
although the incidence of incomplete abortion 
(30%) is unacceptable (Kovacs er cl. 1984). 
Improved results have been reported -hough in 
very early pregnancy (<40 days amenorrhoea) 
(Couzinet et al. 1986), and in studies using the 
drug in combination with a sub-therapeutic dose 
of intramuscular prostaglandin (Swahn et al. 
1985). 

The present study was designed to compare the 
efficacy and side-effects of vacuum aspiration 
under general anaesthesia for termination of 
early pregnancy (x56 days amenorrhoea) with 
three different medical regimens, i.e. prosta- 
glandin vaginal pessaries (16,16 dimethyl-trans- 
A;-PGE, methyl ester, gemeprost) or RU 486 
(mefipristone), both alone and in combination. 
Preliminary data for the RU 486-treated women 
have been described elsewhere (Cameron et al. 
1986). 


Patients and methods 


The study included 100 women with pregnancies 
of less than 56 days amenorrhoea. Cestational 
age was assessed by menstrual history end clinical 
examination, with the addition of pelvic ultra- 
sound 1f there was doubt clinically. Pregnancy 
was confirmed with an immunological pregnancy 
test (Hobson 1968). Patients with evidence of 
abnormal pregnancy or spontaneous abortion 
were excluded from study, as were women with 
medical complications such as cardiovascular or 
pulmonary disease, allergy: or epilepsy. Preg- 
nancy termination was indicated under the 1967 
Abortion Act: local ethics committee approval 


was granted forthe project, and written informed 
consent was obtained from each woman before 
treatment. 

Once recruited, patients were allocated to the 
appropriate study group. The first 60 women 
were randomized to receive either 16,16 
dimethyl-trans-A;-PGE, methyl ester in pessary 
form, or vacuum aspiration under general anaes- 
thesia. The next 40 women were treated with 
either RU 486 orally, or a combination of RU 486 
with gemeprost. Although this group of patients 
was treated subsequent to the first 60, they were 
recruited from the same population source within 
12 months of the original group using identical 
selection criteria. 


Vacuum aspiration 


Treatment was performed under general anaes- 
thesia on an outpatient basis. The cervix was 
dilated to a maximum of 8 mm, and the uterine 
cavity was evacuated using a size 6 or 8 Karman 
cannula (Karman & Potts 1972). Pre-operative 
cervical priming was not used, but all women 
received either 10 units of oxytocin (Syntocinon; 
Sandoz Products Ltd) or 500 pg ergometrine mal- 
eate and 5 units of oxytocin (Syntometrine; 
Sandoz Products Ltd) immediately before, or 
during, the procedure itself. 


Gemeprost pessartes 


A single 1-mg pessary was placedin the posterior 
fornix of the vagina, and this treatment was 
repeated every 3 h until either the products of 
conception had been expelled, the frequency or 
severity of any side-effects became so great as to 
warrant cessation of therapy, or until a total of 
five pessaries had been given. 


RU 486 


The remaining 40 patients were randomly allo- 
cated to receive RU 486 alone, given orally at a 
dose of 150 mg daily for 4 days (n=20), or the 
same dose of RU 486 for 4 days, but in addition a 
single 1-mg gemeprost pessary administered 48 h 
after starting the antigestogen (m=20). The 
patients remained in hospital during the treat- 
ment period. 

Prophylactic medication was not prescribed, 
but analgesics (paracetamol 1g; dihydrocodeine 
30 mg; pethidine 100 mg or diamorphine 5 mg), 
anti-emetics (cyclizine 50 mg) or other prep- 


> 


arations, such as anti-diarrhoeal agents, were 
administered as required. No dietary restriction 
was enforced. 

After treatment all patients were given appro- 
priate contraceptive advice, and arrangements 
were made for follow-up at 1 and 2 weeks, and 
then every 2 weeks thereafter, until the onset of 
the next menstrual period. Abortion was con- 
sidered successful at the 2-week visit if there was 
minimal vaginal bleeding, the cervix was closed, 
the uterus normal in size, and the serum con- 
centration (or urinary excretion) of hCG had 
fallen. In the event of treatment failure, the 
uterus was evacuated surgically under general 
anaesthesia. 


Statistical analysis 


Wilcoxon’s rank sum test, the x? test, and Fisher’s 
exact probability test were used to analyse the 
results. 


Results 


Two women allocated to the vacuum aspiration 
group were excluded from the analysis because 
the pregnancy exceeded 56 days amenorrhoea by 
the time of surgery. Another woman allocated to 
the RU486 plus PG group was excluded from the 
analysis because her treatment was discontinued 
after 36 h due to side-effects before she received 
the PG pessary. The characteristics of the 
remaining subjects are shown in Table 1. There 
were no significant differences between the four 
study groups. 


Vacuum aspiration 


All 28 women received outpatient treatment as 
planned, without complication. Blood loss was 


Table 1. Characteristics of the women in the four treatment groups 
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not measured objectively, but in no case was 
transfusion or overnight observation required. 


Prostaglandin pessary 


Of the 30 women in this group 28 received the 
maximum five 1-mg pessaries. The other two 
women aborted gestational sacs after receiving 
the fourth pessary, and treatment was therefore 
discontinued. 

Crampy period-like pain occurred after a 
median period of 240 (range 162—528) min, fol- 
lowed by vaginal bleeding after a median of 507 
(range 267-1440) min. Only 4 (1396) women 
required no pain relief during treatment—14 
(47%) were prescribed oral medication whereas 
16 (5396) required parenteral opiates. 

Vomiting occurred in 7 (23%) and diarrhoea in 
10 (33%) women. 

Blood loss was not measured, but on no occa- 
sion was the subjective loss so great as to warrant 
either blood transfusion or emergency uterine 
curettage. 


RU 486 and RU 486 plus PG 


There were no differences between these two 
groups in terms ofthe onset of abdominal cramps 
or vaginal bleeding. The median day of onset was 
2 (range 0-4) and 3 (0—4) for pain, and 3 (1-6) and 
3 (1-4) for bleeding, in the RU 486 alone and RU 
486 + PG groups respectively. More women in 
the RU 486 + PG treatment group requested 
analgesia than in the RU 486 only treatment 
group (47% compared with 2596), although the 
difference was not statistically significant 
(P=0-09). Only 3 (16%) women, all of whom 
were in the RU 486 + PG group, required 
pethidine or diamorphine, significantly fewer 
than in the group treated with PG alone, 53% of 


Treatment group. 


VA RU 486 RU 486+PG 
(n=28) (n=30) (n=20) (n=19) 
Age (years) 23 (19-39) 22 (18-38) 25 (17-41) 23 (17-38) 
Height (cm) 168 (160-180) 168 (154-179) 168 (142-175) 165 (157-173) 
Weight (kg) 59 (52-67) 55 (47-79) 64 (47-88) 61 (51-68) 
Parous n (96) 5 (1896) 5 (1796) 5 (20%) 2 (11%) 
Gestation (days) 49 (34—56) 49 (33—56) 47 (39-56) 
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VA, Vacuum aspiration; PG, gemeprost pessary. 


Results are given as median (range) values except for the number of parous women. 


47 (35-56) 
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whom required strong analgesic prescription 
(P<0-05). 

No serious complications were seen. Vomiting 
occurred in one woman before treatment with 
RU 486 alone and in three before thev received 
the combined therapy. During therapy the 
number of women with vomiting wes 3 of 20 
(15%) inthe RU 486 alone treatment group and6 
of 191nthe RU 486 + PG treatment group. There 
was no significant difference between the two 
groups, nor was there any difference before and 
after the administration of PG in the combined 
treatment group. Diarrhoea occurred on day 2 in 
one woman in the RU 486alone group, andinone 
woman on day 3 in the RU 486 + PG group. 

One woman in the RU 486 alone group needed 
an emergency uterine evacuation because of 
heavy bleeding 3 days after the cessation of treat- 
ment, and another one required blocd transfu- 
sion because of heavy bleeding after uterine 
evacuation for treatment failure with RU 486 
alone 


Follow-up and success rates 


Vaginal bleeding persisted for mean periods of 7 
(range 1—25) days, 10 (1—17) days, 10 (6—29) days 
and 11 (5—34) days in the vacuum aspiration, PG 
alone, RU 486 alone and RU 486 + PG groups 


Positive IPT 
2 weeks 
(n) 
VA(Z8) 3 
PG(30) 3 
Evac P 
RU 486(20) 8— — — — ——» Evac ° 


respectively. Complete abortion occurred in 27 
of 28 (96%) women in the vacuum aspiration 
group, 29 of 30 (97%) in the PG alone group and 
and in 18 of 19 (95%) in the RU 486 + PG group. 
However, successful abortion was only achieved 
in 12 of 20 (60%) of those women treated with RU 
486 alone (P=0-02). The fate of those patients 
requiring uterine evacuation is shown in Fig. 1. 


Discussion 

The establishment of a medical approach to the 
termination of early pregnancy demands a suc- 
cess rate approaching that of vacuum aspiration 
and a low incidence of adverse effects. In addi- 
tion, the method must be acceptable to both the 
woman seeking abortion and the provider of 
health care. 

This study has confirmed the efficacy of 
gemeprost pessaries alone in the induction of 
early abortion (Smith & Baird 1980), although 
gastrointestinal side-effects occurred in 20-35%. 
A similar success rate was also obtained in those 
women treated with the combination of RU 486 
and gemeprost, but although diarrhoea only 
occurred in one woman, 6 (32%) women experi- 
enced vomiting despite the reduced dose of 
prostaglandin. The women treated with RU 486 
alone had a similar frequency of gastrointestinal 


IPT 
4 weeks 


Neg 
Neg 
Pos ——» Evac ° 
Neg. 


Neg 


RU 486+PG(19) 1 —— POS — Evac* 


Fig. 1. Treatment failures The fate of each individual with a positive preg- 
nancy test (IPT) 2 weeks following treatment 1s shown (a) Curettage 
revealed necrotic decicua but no villi, the IPT was weakly positive; (b) uterine 
evacuation at 2 weeks for ongoing pregnancy, (c) uterine evacuation at 2 
weeks based on ultrasound—ongoing pregnancy (5), incomplete abortion 


(3) 


VA, Vacuum aspiration, PG, gemeprost pessary. 


upsets, but the 60% rate of complete abortion in 
this group was significantly lower than that in the 
other three treatment groups. Although diar- 
rhoea is a more specific prostaglandin-associated 
side-effect, nausea and vomiting are common 
symptoms in early pregnancy; in the present 
study vomiting occurred in four women before 
treatment with RU 486 or RU 486 + PG, and 
medical treatment was discontinued in one 
patient due to severe nausea and vomiting prior 
to RU 486 administration. It may be that further 
reduction in the frequency of these side-effects 
will require specific anti-emetic premedication. 

A complete abortion rate of 85% has recently 
been reported using RU 486 alone in varying 
doses to terminate early pregnancy within 10 days 
of the missed period (Couzinet et al. 1986). The 
findings of the present study are in keeping with 
previous work demonstrating a 60% complete 
abortion rate with RU 486 alone (Kovacs et al. 
1984), but a success rate approaching 100% using 
the antiprogestogen in combination with prosta- 
glandin (Swahn et al. 1985). Although the anti- 
progesterone action mechanism of RU 486 may 
induce uterine contractility by stimulating endo- 
metrial prostaglandin synthesis (Kelly et al. 
1986), augmentation with endogenous pros- 
tanoids appears beneficial for rapid complete 
uterine evacuation. 

Acute haemorrhage necessitating emergency 
curettage has been reported following treatment 
with RU 486 alone (Kovacs.et al. 1984), as has a 
subjective increase in bleeding associated with a 
fall in haemoglobin concentration (Couzinet et 
al. 1986). In the present study although one 
woman required emergency curettage, objec- 
tively assessed blood loss in a further 24 women 
revealed no difference between the RU 486 and 
RU 486 + PG groups (Cameron et al. 1986). The 
degree of blood loss was similar to that reported 
previously after early abortion with either 
gemeprost pessaries or vacuum aspiration (Smith 
& Baird 1980), and was equivalent to the 
expected menstrual loss during a heavy period 
(Fraser et al. 1981). 

Analgesic requirements were greater in those 
women treated with gemeprost pessaries alone 
than in those treated first with RU 486 before 
receiving the PG pessary. It seems likely that the 
five-fold reduction in the dose of the PG resultsin 
less severe contraction of the myometrium and 
gastrointestinal tract. Pretreatment with the anti- 
gestogen may also have induced a degree of cervi- 


Vacuum aspiration versus medical abortion 275 


cal dilatation as well as sensitizing the 
myometrium to PG. 

The diagnosis of treatment success was made at 
the 2-week follow-up appointment, based on 
clinical assessment together with ultrasound and 
endocrine assessment. But, it should be noted, 
that as a result of its long half-life, an elevated 
hCG concentration at this stage need not neces- 
sarily be indicative of incomplete abortion (Fig. 
1). 

In conclusion, the use of gemeprost pessaries 
alone, or in combination with RU 486, offers an 
effective alternative to surgery for early abor- 
tion, although the higher dose of prostaglandin is 
associated with an increased frequency of diar- 
rhoea, and more painful uterine contractions. 
However, such treatment must be administered 
under close medical supervision both to detect 
the small number of treatment failures at an early 
stage, and also to diagnose ectopic pregnancy, 
which may not be evident at the start of drug 
administration (Kovacs et al. 1984). Further 
studies are required not only to determine the 
optimal dose regimen and duration of treatment 
with combinations such as RU 486 plus prosta- 
glandin, but also to assess their effects in delaying 
subsequent ovulation, which may offer a major 
constraint to the use of these medical agents on a 
regular basis for fertility control (Baird & Cam- 
eron 1985; Hodgen 1985). 
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Preterm caesarean section 


SHEENA B. PINION, JAMES MOWAT 


Summary. A retrospective study of 1921 caesarean sections at 
Rutherglen Maternity Hospital in Glasgow during the years 1979-1983, 
inclusive, showed that 229 (12%) were performed at less than 37 weeks 
gestation. Of these 229 preterm caesarean sections 41% were elective, 
21% were for antepartum haemorrhage and 38% took place during 
labour. Of the 254 babies born 18 (7%) died in the neonatal period. 
These deaths comprised 31% of all neonatal deaths during the study 
period in this hospital. The neonatal death rate was 70% for babies 
weighing <1000 g (7 of 10) and 23% for babies weighing 1000-1500 g (6 
of 26), but only 3% for babies heavier than this (7 of 217). Of the 75 
women with a subsequent pregnancy after the preterm caesarean sec- 
tion 56% were again delivered by caesarean section. In view of the 
maternal morbidity associated with caesarean section and the poor 
neonatal outcome at birthweights of <1500 g, the use of operative 


delivery for very low birthweight infants deserves further scrutiny. 


There has been much recent debate about the 
rise in the caesarean section rate and concern has 
been expressed in both the lay and medical 
press. 

Recent advances in the neonatal care and 
long-term survival of preterm and growth- 
retarded babies has led to an increase in the 
number of preterm caesarean sections, whether 
'elective' in the maternal or fetal interest, or to 
avoid the stress of vaginal birth for a compro- 
mised fetus. 

The abdominal route does not, however, 
guarantee an easy delivery If the lower segment 
is unformed, a vertical incision in the uterus may 
be necessary. Subsequent pregnancies will be 
affected, with the risks of scar dehiscence and 
repeat operations, which may be greater than in 
women who have had a caesarean section at 
term 
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Subjects and methods 


The case records of all patients having a preterm 
caesarean section (at less than 37 completed 
weeks from the last menstrual period) at 
Rutherglen Maternity Hospital in Glasgow 
during the period 1979-1983, inclusive, were 
studied. The indication for caesarean section, 
whether it was elective or in labour, the gestation 
and neonatal outcome were noted. The sub- 
group of women who had a subsequent preg- 
nancy and dehvery at Rutherglen (to the present 
date) was also analysed, to determine the pro- 
portion that required a repeat caesarean section 
and the indication. Any serious complication 
such as scar dehiscence, rupture or caesarean 
hysterectomy was noted. 


Results 


During the years 1979-1983 inclusive, 1921 
patients were delivered by caesarean section and 
229 (12%) of these were preterm at «37 com- 
pleted weeks gestation. During this period 
neither the overall caesarean section rate nor the 
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Table 1. Indications for preterm caesarean section, 
1979-1983 
Indication No. cf patients 


Elective before labour 


Pre-eclampsia 45* 
Intrauterine growth retardation 31 
Twins 8 
Miscellaneous 9 
Antepartum haemorrhage 
Placental abruption 22 
Placenta praevia 26 
Emergency 10 labour 
Breech 24 
Fetal distress 15 
Twins 12 
Failure to progress 10 
Previous LSCS 7 
Transverse lie 6 
Cord prolapse 5 
Prematunity only 3 
Miscellaneous 6 


* One patient had eclampsia 


proportion 
significantly. 

Of the 229 patients, 56% were primigravidae 
(or had only had a previous first or second tri- 
mester abortion) and 44% had had a previous 
delivery; 27 patients (12%) had had a previous 
caesarean section, 6 of these had also had a 
vaginal delivery (3%). 


of preterm sections changed 


Indications 


In seven patients, elective caesarean section was 
planned, but preterm labour led to early 
delivery. The other main indications were pre- 
eclampsia, intrauterine growth retardation, 
antepartum haemorrhage and breech presen- 
tation (Table 1). Of the 229 preterm caesarean 
sections 93 (41%) were ‘elective’ beiore labour, 
48 (21%) were for antepartum haemorrhage 
(placental abruption or placenta praevia) and 88 
(38%) took place after the onset of preterm 
labour. 

Two deliveries were by classical caesarean 
section and three by inverted T incisions, the 
remainder by lower segment operations. One 
section was for abdominal pain and presumed 
scar dehiscence from a previous delivery but this 
was found not to be the case. 

There were no maternal deaths. 


Neonatal outcome 


Of the 254 babies born, two (including one twin) 
were stillbirths. There were 18 neonatal deaths, 
eight were due to fetal abnormality. The birth- 
weights are shown in Table 2. Seven of the 
deaths occurred in babies weighing «1000 g 
(only one was due to fetal abnormality). Both of 
the neonatal deaths in babies weighing 72500 g 
were due to abnormality. 

In addition, one baby has congenital heart 
disease, one had bilateral lower limb amputa- 
tions after problems with an umbilical catheter, 
and one, born by caesarean section for placental 
abruption, is known to be mentally retarded. 

During the period of the study there were 60 
stillbirths and 58 neonatal deaths in the hospital 
so that 31% of the neonatal deaths occurred in 
babies born by preterm caesarean section. 


Breech presentation 


Of the 24 babies born by caesarean section for 
breech presentation one weighed between 1000 
and 1499 g, three weighed >3000 g and the rest 
weighed between 1500 and 2999 g. In this group 
two neonatal deaths were due to fetal 
abnormality. 

One of the sections for cord prolapse occurred 
in a breech presentation. Two abruptions 
occurred during external cephalic version for 
breech. 


Subsequent pregnancies 


Of the 229 women, 75 had a total of 90 pregnan- 
cies (booked at Rutherglen Maternity Hospital) 
after their first preterm section, to the present 
date. Of these 90 pregnancies 39 (43%) ended in 


Table 2. Birthweights of hvebirths and stillbirths/neo- 
natal deaths delivered by preterm caesarean section, 
1979-1983 


No. of No. of stillbirtbs/ 
Birthweight (g) babies neonatal deaths 
<1000 10 7 (70%) 
1000-1499 26 6 (23%) 
1500-1999 63 3 (5%) 
2000-2499 81 2 (2%) 
2500-2999 60 1 (2%) 
3000-3499 11 1 (9%) 
3500-3999 2 0 
Total 253 20 (8%) 


oF 


Table 3. Indication for first and subsequent caesarean 
section in patients requiring repeat section 


First section Second section 


Indication (n = 42) (n = 42) 
Elective section 28 28 
Antepartum 

haemorrhage 9 6 
Emergency section in 

labour 5 8 


vaginal delivery (spontaneous or forceps), 32 
(36%) were delivered by elective repeat cae- 
sarean sections and 19 (21%) by emergency cae- 
sarean section in labour. In only nine patients 
was the indication for the second section the 
same as that for the first. In total, 42 patients 
(56%) had a subsequent caesarean section. The 
indications for the first and second caesarean 
section are shown in Table 3. 

Two patients had dehiscence of the previous 
uterine scar, one of them required hysterectomy 
and the other was found at caesarean section. 
One other patient had a hysterectomy for post- 
partum haemorrhage. 

Two women had vaginal deliveries at less than 
26 weeks gestation, two others were planned to 
be delivered by elective section, but they pro- 
gressed in labour and were delivered vaginally. 

In 59 of the 75 women the index caesarean 
section was their first delivery, 34 (58%) of them 
had a subsequent delivery by caesarean section 
and 25 (42%) had a vaginal delivery. Thirteen 
women had had a previous vaginal delivery 
before the index section, 5 (38%) had a repeat 
caesarean section and 8 (61%) a further vaginal 
delivery in the subsequent pregnancy. Three 
patients had had a previous caesarean section 
and all of these were delivered by repeat section. 

There were no classical sections and no T inci- 
sions. There were no maternal deaths. 


Discussion 


The proportion of preterm sections in this study 
(12%) 1s similar to that found by McIlwaine et al 
(1985) for the whole of Scotland. A large 
number of these operations (41%) were ‘elec- 
tive' procedures. Although caesarean section is 
now a fairly ‘safe’ procedure, it does carry all the 
risks of major surgery, with a mortality of 2-11 
times that of vaginal delivery (Petitti 1985) and a 
significant morbidity (Haddad 1978). 

A large proportion (56%) had a subsequent 
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caesarean section. This must therefore be 
included in the maternal morbidity arising from 
preterm caesarean section. Many authors 
(Graham 1984; Meier & Porreco 1982; Paul et al. 
1985; McGarry 1969, Yudkin & Redman 1986) 
have studied the mode of delivery in patients 
who have had a previous section, but none has 
specifically looked at the outcome of pregnan- 
cies following preterm section. In fact, the fre- 
quency of scar dehiscence was low In these 
patients, and similar to that for caesarean sec- 
tions at term (0-496). Unless there are other 
factors prohibiting vaginal delivery, there is no 
contraindication to a ‘trial of labour’ in future 
pregnancies. 

Survival in babies weighing «1500 g was poor, 
and 31% of all neonatal deaths in this period 
occurred in babies born by preterm section. 
Other authors agree that increasing the cae- 
sarean section rate does not automatically 
decrease perinatal mortality. Liu & Fairweather 
(1981) and Westgren et al. (1985) found no sig- 
nificant difference in outcome for vertex presen- 
tation. O'Driscoll & Foley (1983) have shown 
that a decrease in perinatal mortality can occur 
to the same degree without a concomitant 
increase in the caesarean section rate. 

Macnaughton (1981) suggested that preterm 
induction of labour, with proper intrapartum 
monitoring, was justified where the presentation 
was cephalic and the fetal weight 71500 g. 

In the present study, 20 of 24 babies born by 
caesarean section for breech presentation 
weighed between 1500 and 2999 g. In a review of 
preterm breech delivery Bodmer et al. (1986) 
found that caesarean section did not decrease 
the frequency of neonatal depression or mor- 
tality, except in babies weighing «1000 g, where 
head entrapment by the cervix was responsible 
for seven deaths. Crowley & Hawkins (1980) 
reviewed the literature on vaginal versus abdom- 
inal delivery in breech presentation and con- 
cluded that survival was not affected by mode of 
delivery in babies weighing between 1500 and 
2500 g. There was a significant advantage in cae- 
sarean section for babies weighing between 1000 
and 1500 g, but for babies weighing «1000 g out- 
come was generally poor. 

By allowing selective vaginal breech delivery 
and considering preterm induction of labour in 
the first instance, the caesarean section rate with 
its attendant morbidity could be decreased, with 
little effect on neonatal mortality. 
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Complement factors in fetal and maternal blood and 
amniotic fluid during the second trimester of normal 


pregnancy 


I. STABILE, K. H. NICOLAIDES, A. BACH, B. TEISNER, 


C. RODECK, J. G. WESTERGAARD, J. G. GRUDZINSKAS 


Summary. Complement factors (C3, C4, C5; Factors B, H and I) were 
measured in maternal and fetal serum and amniotic fluid obtained from 
55 women with singleton pregnancy undergoing diagnostic fetoscopy at 
15 to 28 weeks gestation. Maternal serum levels were consistently 10 
times higher than fetal levels which in turn were 10 times higher than 
levels in amniotic fluid. Spearman rank correlation analysis at weeks 20 
to 22 (n — 20) revealed a statistically significant correlation between 
maternal and fetal levels of C3 and Factors B and I, and between 
maternal and amniotic fluid levels of Factors B and I. A significant 
increase in fetal levels of C3, C4 and Factor H, and in amniotic fluid 
levels of C3 and Factor B was seen in relation to advancing gestational 
age. These differences were not seen in maternal serum during the short 
interval of pregnancy studied. These data confirm earlier assumptions 
of fetal synthesis of complement factors, and provide normal reference 


ranges of complement factors in fetal blood and amniotic fluid. 
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The complement group of proteins ıs regarded 
as the principal effector of the humoral immu- 
nological system and is involved in mediating the 
inflammatory response and the defence against 
microbial infections. Inherited and acquired 
deficiencies of the complement system are asso- 
ciated with diseases such as recurrent severe 
infections (Teisner et al. 1984) and immu- 
nocomplex mediated syndromes (Schifferly & 
Peters 1983). 

The evidence of complement synthesis by the 
fetus has hitherto been based on in-vitro studies 
on aborted fetal material in the first and second 
trimesters of pregnancy. By incubating fetal 
tissues in media containing labelled amino acids, 
Adinolfi (1977) demonstrated de novo synthesis 
of C3 and C4 by the liver, peritoneal and alveolar 
cells. Another approach has been the com- 
parison between maternal and fetal blood levels 
of complement factors in samples obtained at 
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the time of delivery (Adinolfi & Beck 1976). The 
lack of correlation between maternal and fetal 
levels, estimated by specific antibodies or by 
haemolytic functional assays, has been taken as 
indirect evidence of fetal synthesis. 

The introduction of invasive techniques for 
fetal blood sampling such as fetoscopy (Rodeck 
& Campbell 1978; Nicolaides & Rodeck 1984) 
and cordocentesis (Nicolaides et al. 1986) has 
provided us with the opportunity to directly 
examine and compare the fetal, amniotic fluid 
and maternal levels of some of the complement 
factors and regulatory proteins. 


Subjects and methods 


A cross-sectional study was undertaken in 55 
women with retrospectively defined normal 
singleton pregnancies, who were undergoing 
diagnostic fetoscopy or cordocentesis for the 
exclusion of haematological disorders end chro- 
mosomal defects (Nicolaides & Rodeck 1984), 
from 15 to 28 weeks gestation. The gestational 
age was determined from the first dzy of the 
last menstrual period and confirmed by 
ultrasonography. 

Fetal (0-5 ml) and maternal (5-0 ml) blood 
samples as well as amniotic fluid (5-0 ml) were 
collected from each patient. The plasma was 
separated by centrifugation at 2000 r/min for 
10 min and stored at —20°C until measured for 
the various complement components. The 
amniotic fluid was centrifuged immediately after 
collection and stored as above. 

Restricted by the availability of fetal blood, 
we studied a component of the classical pathway 
(C4), the alternative pathway (Factor B), C3 
situated at the junction of these two pathways, 
CS of the membrane attack complex as well as 
two regulatory proteins (Factors H and I), in the 
second trimester of normal pregnancy. 


Complement measurements 


The sera and amniotic fluid were assayed by 
rocket immunoelectrophoresis using 1% 
agarose gel in 0-02 tris barbital buffer at 
pH 8:6. The gel contained antibodies to the vari- 
ous complement components at different con- 
centrations (anti-C4, see Folkersen ef al. 1985; 
anti-C3, anti-Factor B, anti-C5 from Dakopatts, 
Denmark). Na; EDTA was added to each 
sample to achieve a final concentration of 
10 mm. Aliquots (15ul) of matched fetal, mater- 


nal and amniotic fluid samples were applied to 
the same plate. The maternal samples were 
diluted 10-fold, except for Factor I quantifica- 
tion, where all samples were applied undiluted 
to the plate. The electrophoresis was run at 
2-5 V/cm for 18h. After staining, the precipita- 
tion areas were enlarged by projection and 
quantification of the complement components 
determined with reference to the standard curve 
obtained from a dilution series based on pooled 
sera from 50 apparently normal healthy non- 
pregnant adults. Measurements are expressed in 
arbitrary units (U) in relation to this pool 
(Rasmussen et al. 1986). These procedures are 
described in detail elsewhere (Laurell 1966). 


Statistical analysis 


The data were analysed (Sperry Univac-1100) 
using the statistical package for Social Sciences 
(SPSS). Since the complement factors showed a 
non-Gaussian distribution the data were logic 
transformed (Log,,) for analysis. The mean 
values were determined and Spearman rank cor- 
relation analysis was performed to examine the 
association between gestational age and the 
levels within and between each compartment. 


Results 


The levels of the complement factors and regu- 
latory proteins studied in the fetal and maternal 
circulations, and amniotic fluid are summarized 
in Fig. 1. After logarithmic transformation, the 
mean and standard deviation for each of the 
complement factors in the three compartments 
studied are shown in Table 1. 

It was possible to quantify all the complement 
factors in all the maternal and fetal sera studied. 
However, since levels 1n amniotic fluid were 
below the detection limit of the assay in a signifi- 
cant number of samples for C5 (52/55) and 
Factor H (43/55), this analysis was performed for 
C3, C4, Factors B and I only. 

Maternal levels were generally 10 times higher 
than fetal levels which, in turn, were 10 times 
higher than levels in the amniotic fluid. 

The relations of levels of the complement 
factors to gestational age are shown in Table 2. 

Spearman rank correlation analysis revealed a 
significant positive correlation (P<0-001) in 
fetal levels of C3, C4 and Factor H with advanc- 
ing pregnancy. Maternal complement levels did 
not appear to be correlated with gestational age 
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Table 1. Circulating and amniotic fluid levels of complement factors during the second trimester of normal 


pregnancy 

Component Maternal 
C3 2-06 (0-11) 
C4 2-09 (0-15) 
C5 2-09 (0-09) 
Factor B 2-08 (0-13) 
Factor H 2-10 (0-10) 
Factor I 2-06 (0-10) 


Fetal Amniotic fluid 
1-10 (0-12) 0-13 (0-04) 
0-83 (0-21) 0-09 (0-03) 
1-37 (0 09) — 

1-09 (0-12) 0-72 (0-19) 
] 32 (0-11) — 
1 17 (0-15) 0-85 (0-20) 


Results are mean (SD) values after logarithmic transformation. 


Table 2. Spearman rank correlation analysis (r) of circulating and amniotic fluid levels of complement factors in 55 
women at 15—28 weeks gestation in relation zo gestational age 


Maternal 
Component (r) (P value) 
C3 —0-13 NS 
C4 —0-12 NS 
C5 0-15 NS 
Factor B —0-21 NS 
Factor H 0-03 NS 
Factor I 0-06 NS 


Fetal Amniotic fluid 
(r) (P value) (r) (P value) 

0 57 <0-0001 0-53 «0-001 
0-52 <0-0001 0-17 NS 
0:21 NS — — 

0 02 NS 0 28 <0-02 

0 39 <0-005 — — 
0:21 NS 0:08 NS 


Table 3. Spearman rank correlation analysis (r) between maternal, fetal and amniotic fluid levels of complement 


factors studied in 20 women at 20-22 weeks gestation 


Maternal/amniotic fluid 


Fetal/amniotic fluid 


Maternal/fetal 
Component (r) (P value) 
C3 0-46 0-02 
C4 0-08 NS 
C5 0 34 NS 
Factor B 041 0-04 
Factor H 0-26 NS 
Factor I 0:51 001 


in the short interval studied. Within the amniotic 
fluid only C3 and Factor B levels increzsed with 
advancing pregnancy. The correlation between 
the different compartments could only be exam- 
ined in a narrow gestational age range (20—22 
weeks) in 20 women, in order to avoid the effect 
of advancing gestation. The results of correla- 
tion analysis of the concentrations of the comp- 
lement factors between maternal and fetal 
plasma, maternal plasma and amniotic fluid, and 
fetal plasma and amniotic fluid are shown in 
Table 3. 

A significant correlation (P«0-25) was 
observed between maternal and fetal plasma 


(r) (P valut) (r) (P value) 
0:30 0:09 0:14 NS 
0:21 NS 0:64 0-002 
051 0-009 0-15 NS 
0-40 0-048 031 NS 


levels of C3, Factor B and Factor I; between 
maternal plasma and amniotic fluid levels of 
Factors B and I, and between fetal plasma and 
amniotic fluid levels of C4. 


Discussion 


This study was initiated to examine the relation 
of the levels of complement factors and regu- 
latory proteins between the maternal and fetal 
circulations and amniotic fluid in the second tn- 
mester of pregnancies which continued normally 
to term. 

Maternal levels of these factors were consis- 
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tently higher than those seen ın the fetal circula- 
tion which in turn were higher than in the 
amniotic fluid in matched samples. These data 
may be used as evidence of independent fetal 
synthesis of these substances. Indeed, with 
increasing gestation, fetal levels of C3, C4 and 
Factor H are higher, implying independent syn- 
thesis of complement factors by the fetus. This 1s 
further supported by the apparent lack of 
increase in levels of these factors in matched 
maternal blood samples. However, having elim- 
inated the possible effect of gestational age, we 
still observed a statistically significant correla- 
tion between maternal and fetal blood levels of 
C3 and Factors I and B in maternal and fetal 
blood. It ıs therefore possible that diffusion from 
the maternal circulation to the amniotic fluid or 
fetal compartment may be responsible, at least 
In part, for our findings. Nevertheless, the fetus 
of a mother with high complement levels may 
itself tend to have elevated levels. Examination 
of fetal, maternal and paternal allotypes of these 
factors could clarify this question which ts impor- 
tant in the prenatal diagnosis of hereditary defi- 
ciency states. Since hereditary complement 
deficiencies are rare (Rasmussen et al. 1986), the 
potential value of these estimations is limited to 
high-risk families previously identified as het- 
erozygous for these deficiencies, although 
depressed levels in heterozygous fetuses may 
give falsely positive results. 

This study has provided confirmatory evi- 
dence that complement components are pro- 
duced at an early stage of fetal life and provided 
the basis for derivation of normal reference 
ranges of complement factors in fetal blood and 
amniotic fluid. These data may be useful in the 
prenatal diagnosis of immunodeficiency dis- 
orders in selected high-risk families, as well as in 
the diagnosis and management of fetal and neo- 
natal infection. 
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Amoxycillin-clavulanic acid (Augmentin) versus 
metronidazole as prophylaxis in hysterectomy: a 
prospective, randomized clinical trial 


E. M. BROWN, 
A.B. HUGHES, E. C. COLES, 


J. DEPARES, A. A. ROBERTSON, S. JONES, 
J.R. MORGAN 


Summary. In order to determine the most effective regimen for the 
prevention of infection after elective hysterectomy, 300 patients were 
randomly assigned to receive three perioperative doses of either 
amoxycillin-clavulanic acid (1-2 g intravenous) or metronidazole (1 g 
suppository). Of the 280 patients who were assessable 138 were given 
amoxycillin-clavulanic acid and 142 received metronidazole; 268 under- 
went abdominal hysterectomy and 12 had vaginal hysterectomy. 
Patients in the amoxycillin-clavulanic acid group had significantly less 
infectious morbidity (13 8%) than those in the metronidazole group 
(33-1%). There were alsc statistically significant differences in favour of 
amoxycillin-clavulanic acid with respect to operative site infection, 
duration of hospital stay, need for postoperative antimicrobials, and 
surgery for operative site infection. But for one isolate of Bacteroides 
fragilis, all pathogens isolated from wound infections in the metro- 
nidazole group were aercbes. No anaerobes were isolated from patients 
in the amoxycillin-clavulanic acid group. The results suggest that 
prophylaxis for hysterectomy should consist of an agent, or combination 
of agents, with activity against both aerobic and anaerobic bacteria. 
Amoxycillin-clavulanic acid fulfils this criterion and appears to be effec- 


tive and safe. 


Infections following elective major gynaecologi- 


cal surgery such as abdominal and vaginal hys- 
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terectomy are common and represent a 
significant source of postoperative morbidity. 
The most important of these infections are 
inevitably those at the operative site since 
gynaecological surgery 1s often performed 
through a grossly contaminated field and it is the 
mixed aerobic/anaerobic bacterial flora of the 
lower genital tract that serves as a reservoir for 
most of the pathogens associated with post- 
operative sepsis (Blackmore et al. 1981). Some 
workers have demonstrated a significant 
decrease in infection following the prophylactic 
use of metronidazole with its specific activity 
against anaerobic bacteria (Study Group 1974; 
Appelbaum et al. 1978; Jackson et al. 1979, 
Hamod ef al. 1980; Poulsen et al 1984), the 


+ 


y 
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predominant component of the local microflora. 
However, most studies that have demonstrated 
the efficacy of antimicrobials in gynaecological 
surgery have used agents, principally first gener- 
ation cephalosporins (Hirschmann & Inui 1980; 
Polk 1981), to which the commonly isolated, 
anaerobic, Gram-negative bacilli are frequently 
resistant. There is presently no acceptable 
explanation for this paradox. The recurrent 
question exists, therefore, as to whether it is 
necessary to administer an antimicrobial, or 
combination of antimicrobials, with activity 
against most of the potential pathogens in the 
vaginal flora, including obligate anaerobes, or 
whether prophylaxis can adequately be directed 
against anaerobic bacteria alone. 

Augmentin is a formulation of amoxycillin 
and the beta-lactamase inhibitor, clavulanic 
acid. It has been shown to have a wide range of 
activity which embraces both Gram-positive and 
Gram-negative facultative organisms, as well as 
anaerobes, including Bacteroides fragilis (Neu & 
Fu'1978; Wise et al. 1978; Brown 1984). 
Amoxycillin-clavulanic acid, therefore, has the 
breadth of spectrum to allow it to be used alone 
as prophylaxis in gynaecological surgery. This 
study was undertaken to compare amoxycillin- 
clavulanic acid with metronidazole in preventing 
sepsis following hysterectomy and thereby to 
establish the nature of the most effective pro- 
phylactic regimen. 


Patients and methods 


Women admitted to Cardiff hospitals for elec- 
tive abdominal or vaginal hysterectomy were 
included in the trial, provided none of the fol- 
lowing exclusion criteria applied: a history of 
allergy to penicillins; exposure to antibiotics 
within 1 month of surgery; severe renal disease; 
signs of pre-existing infection; valvular heart 
disease requiring prophylaxis against bacterial 
endocarditis; or conditions predisposing to 
infection, such as diabetes mellitus, auto- 
immune disease, steroid therapy. 

Patients were allocated to one of two pro- 
phylactic regimens by simple randomization, 
without prior stratification, using previously pre- 
pared, sealed envelopes. Patients in regimen 1 
received amoxycillin-clavulanic acid, 1-2 g intra- 
venously, following induction of anaesthesia and 
two additional doses at intervals of 8 h after the 
first, while those in regimen 2 received a metro- 
nidazole suppository (1 g) with the premedica- 
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tion and an additional suppository at 8 and 16h 
after the first administration. A placebo group 
was not included because some of the gynaecolo- 
gists participating in the trial were unwilling to 
permit their patients to undergo surgery without 
prophylaxis and because the aim of the study was 
to establish the most effective form of prophy- 
laxis for hysterectomy, not the efficacy of 
prophylaxis itself. 

After surgery, and until hospital discharge, 
each patient was assessed daily by a designated 
clinician for evidence of infection at the opera- 
tive site, the urinary tract and the respiratory 
tract, as well as systemic or local drug reactions. 
As it was not possible in every instance to ensure 
that those assessing outcome were blinded to the 
group allocation of the patients, strict objective 
criteria for defining postoperative febrile mor- 
bidity and infection were adopted prospectively 
in order to reduce observer bias. Febrile mor- 
bidity was defined as an oral temperature of 
238°C recorded on at least two successive occa- 
sions more than 6 h apart, excluding the first 24 h 
after surgery. Infectious morbidity referred to 
clinical or bacteriological evidence of one or 
more specific postoperative infections (e.g. 
abdominal wound infection, vaginal or pelvic 
infection, urinary or respiratory tract infection). 
Surgical wound infection described any wound 
which discharged, spontaneously or otherwise, 
purulent material with or without culture of a 
pathogen. Vaginal/pelvic infection was estab- 
lished by the presence of a'purulent vaginal dis- 
charge or a pelvic mass with pain and 
tenderness. Urinary tract infection was diag- 
nosed by the presence of 2100 000 organisms/ml 
of urine (or catheter bacteriuria «100 000 organ- 
isms/ml). Respiratory tract infection was defined 
by the presence of cough with purulent sputum, 
physical or radiological signs consistent with 
pneumonia, or isolation of a heavy growth of 
pathogenic bacteria from sputum. 

The duration of postoperative hospitalization, 
the postoperative use of antimicrobials for 
therapeutic reasons, and the number of patients 
requiring surgery for operative site infection 
were also recorded and used as indirect criteria 
of the efficacy of the prophylactic regimens. 

Specimens of purulent material, urine, and 
sputum were collected as indicated by the 
patient's clinical condition. Vaginal cultures 
were obtained only in the presence of a purulent 
discharge. All specimens were examined by con- 
ventional bacteriological techniques and any 
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pathogens were tested for susceptibility to the 
appropriate antimicrobials by a disc diffusion 
method. 

All results were tabulated and statistical ana- 
lyses were performed using the y? test (with 
Yates’ correction for 2 X 2 tables) and Student's 
t-test as appropriate. 


Results 


Over a period of 18 months 300 patients were 
entered into the study. This sample size was 
selected in order to give a power of 67% of 
detecting a difference in infection rate of 10 per- 
centage points between the two groups (assum- 
ing an overall infection rate of approximately 
15% and using the conventional alpha = 0-05 
significance level). Twenty patients were later 
withdrawn for the following reasons: hysterec- 
tomy not performed as a result of intra-operative 
findings, including pelvic sepsis which was pre- 
viously undiagnosed (eight patients; five in regi- 
men 1, three in regimen 2); violations of 
protocol (10 patients; six in regimen 1, four in 
regimen 2); and loss of clinical data (two 
patients, one in each group) There were thus 12 
patients withdrawn from regimen 1 and eight 
from regimen 2. 

Of the 280 patients who were available for 
analysis, 268 underwent abdominal hysterec- 
tomy and 12 had vaginal hysterectomy. Of the 
280 patients 138 received amoxycillin-clavulanic 
acid and 142 received metronidazole. Tables 1 
and 2 list the demographic characteristics of the 
two groups and the factors that might be 
expected to influence the frequency of post- 
operative infectious morbidity. Operator status 
did not have a significant impact on patient out- 
come with respect to infectious (x? = 0-04; d.f. = 
3; P>0-5) and febrile morbidity (x? = 3-26; d.f. 
= 3; 0-5» P»0-2). 

Table 3 summarizes the rates and types of 
infection in the two groups of pétients. No 
serious morbidity occurred in either group. 
Patients receiving amoxycillin-clavalanic acid 
had less infectious morbidity (13:826 1 than those 
who received metronidazole (33:195) and this 
difference was highly statistically significant 
(P<0-001). There was also less febril2 morbidity 
in regimen 1 but the difference was not statis- 
tically significant (0-27 P-0-1). Diagnosis of 
surgical wound infection (abdomina: or vaginal 
pelvic) was made in 3 of 138 patients (2-296) in 
the amoxycillin-clavulanic acid group and in 16 


of 142 patients (11-396) in the metronidazole 
group (P«0-01). There were no respiratory tract 
infections 1n regimen 1 and seven in regimen 2 
(P«0-025). A comparison of urinary tract 
infections indicated a higher incidence of bac- 
teriuria in patients receiving metronidazole 
(0-1>P>0-05). 

Indirect evidence of the efficacy of the pro- 
phylactic regimens, as indicated by mean dura- 
tion of postoperative hospital stay, the number 
of patients requiring surgery (simple drainage) 
for postoperative wound sepsis, and the number 
of patients prescribed subsequent courses of 
antibiotics, is summarized in Table 4 For all 
three factors there were statistically significant 
differences in favour of amoxycillin-clavulanic 
acid. The antimicrobials administered most fre- 
quently for postoperative infectious morbidity 
were cephradine, ampicillin/amoxycillin, 
cotrimoxazole and metronidazole, which 
altogether accounted for 75% of the agents used 
for this purpose. Significant bacteriuria, repre- 
senting 53% of all identifiable postoperative 
infections, was the commonest indication for 
treatment. 

The organisms cultured from the sites of post- 
operative sepsis according to the type of infec- 
tion are listed in Table 5. With the exception of 
one Bacteroides fragilis which was sensitive to 
metronidazole, all of the pathogens isolated 
from wound infections in patients in regimen 2 
were aerobes. Staphylococcus aureus, which was 
grown from 11 of the 16 specimens of pus 
obtained from this group, was the predominant 
pathogen. No anaerobes were isolated from 
wound infections in patients in regimen 1. 

There was a significant difference between the 
two groups with respect to the types of unnary 
isolates. In the metronidazole group Escherichia 
coli and Streptococcus faecalis were isolated 
most often and with the same frequency. The 
other organisms consisted of a variety of Entero- 
bacteriaceae and one each of a group B beta 
haemolytic streptococcus and a diphtberoid. All 
nine urinary isolates in the amoxycillin- 
clavulanic acid group were identified as E. coli, 
only two of which were resistant to amoxycillin- 
clavulanic acid. 

Two patients on amoxycillin-clavulanic acid 
developed an urticarial rash at 6 and 7 days 
respectively after administration of the drug. 
However, because of the long interval it was not 
possible to be certain that the two events were 


‘> 


Table 1. Demographic profile of the patient population 
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Amoxycillin-clavulanic acid 


Metronidazole 





No of patients 

Age (years) 
mean (SD) 
range 

Weight (kg) 
mean (SD) 
range 


.. No. (%) of postmenopausal patients 


Socio-economic class score* 
mean (SD) 

No. (96) smoking z10 
cigarettes per day 

Operative procedure 
Abdominal hysterectomy 
Vaginal hysterectomy 

Operator statust 
senior house officer 
Registrar 
Senior registrar 
Consultant 

Duration of surgery (min) 
mean (SD) 

Operative blood loss (ml) 
mean (SD) 

Indwelling urinary catheter 
No. (96) of patients 

Use of drain 
No. (%) of patients 


138 142 
42-8 (9-3) 43-0 (10-1) 
26-74 25-80 
63 4 (10-9) 64-9 (12 1) 
41-0-103-0 39-8-115 7 
14 (10) 13 (9) 

4 3 (1-4) 4-6 (1-5) 
43 (31:2) 55 (38-7) 
130 138 
8 4 
8 8 
26 43 
42 36 
62 55 
65-3 (23-9) 63-6 (18-8) 
235-4 (159 5) 247-1 (188-6) 
12 (8-7) 14 (9-9) 

33 (23-9) 33 (23-2) 


*Socio-economic class score I = 1, H = 2, HINM = 3, HIM = 4, IV = 5, V = 6, NIC = 7. 
tNo significant difference between the two groups (x? = 5-0, d f = 3, 0-22 P»0-1). 


Table 2. Primary indication for hysterectomy based on pre-operative diagnosis 





Indication Amoxycillin-clavulanic acid Metronidazole 
Menstrual abnormality 98 97 
Cervical dysplasia 5 10 
Cervical carcinoma 3 2 
Uterine dysplasia 0 I 
Uterine carcinoma 3 6 
Ovarian carcinoma 0 4 
Prolapse 8 3 
Fibroids 7 8 
Pelvic pain 11 9 
Other 1 2 
Total 138 142 





related. No adverse reactions were attributable 
to metronidazole. 
Discussion 


The reported prevalence of infectious morbidity 
associated with hysterectomy varies widely but 


rates as high as 56% have been reported after 
abdominal hysterectomy (Appelbaum et al. 
1978) and up to 77-596 after vaginal hysterec- 
tomy (Goosenberg et al. 1969). Despite these 
figures the use of prophylactic antibiotics in 
gynaecological surgery remains a controversial 
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Table 3. Incidence of febrile morbidity, infectious morbidity and specific postoperative infection 











Amoxycillin 
clavulanic acid Metronidazole 
(n = 138) (n = 142) 
Relative risk 
n (96) n (96) 9596 CI* Y: P 
Infectious morbidity 19 (13-8) 47 (33-1) 0-42 (0-25 to 0-66) 13:5 «0-001 
Febrile morbidity 9 (6-5) 18 (12-7) 0-51 (0-23 to 1-08) 2:4 NS 
Specific postoperative 
infection 
Operative site 3 (22) 16 (41-3) 0-19 (0-04 to 0-57) 7-8 «0-01 
Abdominal 2 (1-4) 14 (9-9) 0-15 (0-02 to 0-52) 7-7 <0-01 
Vaginal/pelvic 1 (0-7) 2 (1:4) 0.51 (0-02 to 5-46) 0-001 NS 
Respiratory tract 0 (—) 7 (4-9) 0-00 51 <0-025 
Urinary tract 9 (6-5) 20 (14-1) 0 46 (0-21 to 0-95) 3.5 NS 
NS, Not significant. 
* Confidence interval (CI) calculated according to Bailey (1987) 
Table 4. Indirect evidence of the efficacy of prophylaxis 
Amoxycillin- 
clavulanic acid Metronidazole 
(n = 138) (n = 142) P 
Duration of postoperative hospital stay* 
(days) geometric mean 7-7 «0-01 (t = 2 8) 
No (%) of patients remaining in hospital 
for >12 postoperative daysf 5 (3:6) 9 (6:3) 0 5>P>0-2 (2 = 1-1) 
No (96) of patients requiring antibiotics 
for postoperative infection 18 (13-0) 41 (28-9) «0:005 (y? = 9-6) 
No. (96) of patients requiring surgery 
for operative site infection 1 (0-7) 13 (9-2) «0-005 (x? = 8-8) 





*Excluding the 44 cases of one consultant who had a policy of keeping patients in hospital for at least 12 
postoperative days irrespective of clinical state. The t-test was performed on the logarithm of the number of days 
because the data followed a skewed distribution, d f = 235. 

tIncluding the consultant's patients who are routinely kept in hospital for at least 12 postoperative days 


issue. Clinical trials have almost ccnsistently 
demonstrated a genuine benefit from prophy- 
laxis in vaginal hysterectomy (Hirschmann & 
Inui 1980; Polk 1981). However, not all studies 
have reported a statistically significant reduction 
in postoperative infection in antibiotic recipients 
undergoing abdominal hysterectomy (Hirsch- 
mann & Inui 1980; Polk 1981). While this would 
suggest a larger protective effect from prophy- 
laxis in vaginal than in abdominal hysterectomy, 
even this widely held view has been disputed 
when infection at the operative site only was 
considered (Shapiro et al. 1982). Hirschmann & 
Inu: (1980), after reviewing the litereture, con- 
cluded that the efficacy of prophylaxis is firmly 
established for vaginal hysterectomy but that the 
decision to use preventive antibiotics for abdom- 


inal hysterectomy should be left to the individual 
surgeon in the light of his previous experience of 
the prevalence of postoperative infection. 
What remains to be established is the 
optimum regimen for those who choose to use 
prophylaxis in gynaecological surgery. Most 
operative site infections after hysterectomy are 
caused by a mixture of both aerobic and anae- 
robic organisms derived from the indigenous 
flora of the vagina and cervix (Allen et al. 1972; 
Ohm & Galask 1976). Anaerobes are the organ- 
isms numerically dominant at these sites and are 
also the pathogens most frequently isolated from 
posthysterectomy wound and vaginal vault 
infections (Study Group 1974). A number of 
studies have demonstrated the benefit of 
prophylaxis against anaerobes with metro- 
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Table 5. Pathogens recovered from postoperative infections 





Site of infection 


Operative site 
Staphylococcus aureus 
Group A beta haemolytic streptococcus 
Group B beta haemolytic streptococcus 
Bacteroides fragilis 
Proteus sp. 
No organism identified 
Respiratory tract 
Haemophilus influenzae 
Streptococcus pneumoniae 
Urinary tract 
Escherichia colt 
Streptococcus faecalts 
Klebsiella sp 
Proteus sp. 
Other coliforms 
Group B beta haemolytic streptococcus 
Diphtheroids 


nidazole (Study Group 1974; Appelbaum et al. 
1978; Jackson et al. 1979; Hamod et al. 1980; 
Poulsen ef al. 1984) and this agent, with or with- 
out an antimicrobial active against aerobes, is 
currently the regimen most popular with 
gynaecologists in the UK (Chapman & Rose 
1986). However, although anaerobes are the 
major problem in gynaecological surgery, the 
cephalosporins, which are the agents most com- 
monly used in North America (Hirschmann & 
Inui 1980; Polk 1981), have been highly success- 
ful in prophylaxis despite their limited activity 
against many anaerobes, particularly B. fragilis. 
It has been suggested that in dealing with a poly- 
microbial flora, prophylaxis need not be effec- 
tive against all potential pathogens but that any 
antibiotic active against the aerobic or anaerobic 
flora would reduce postoperative sepsis (Polk et 
al. 1980; Hamod et al. 1982). While this is 
undoubtedly true, the present study has shown 
that a regimen which has activity against all 
potential pathogens 1s superior to one that is 
active only against anaerobes. Patients receiving 
amoxycillin-clavulanic acid had significantly less 
infectious morbidity and fewer operative site 
infections. They also remained in hospital for a 
significantly shorter period, required surgery for 
postoperative wound or pelvic infection less 
often, and received fewer therapeutic courses of 
antibiotics. Although we have not compared 
amoxyculin-clavulanic acid with an agent, such 
as a first generation cephalosporin, which has 


Amoxycillin-clavulanic acid 


Metronidazole 


No No 
I 11 
0 ] 
0 l 
0 l 
0 2 
2 2 
0 5 
0 2 
9 7 
0 7 
0 2 
0 1 
0 l 
0 1 
0 1 


comparable activity against aerobic bacteria, we 
suspect that the former would provide supertor 
prophylaxis, owing to its broader spectrum of 
activity against anaerobes. Support for this view 
can be found in the study of Hirsch et al. (1978) 
which reported that the use of two antibiotics 
(cephacetnle and ornidazole) to cover both 
aerobic and anaerobic organisms was more 
effective than either of the drugs alone. 

The aerobic pathogen which has been isolated 
most frequently from operative site infections 
after gynaecological surgery is E. coli (Ledger et 
al. 1973; Ohm & Galask 1976, Stage et al. 1982) 
In the present study, however, in the group 
receiving metronidazole in which protection 
against aerobes was not provided, S. aureus was 
the most important aerobic organism isolated. 
As many strains of E coli, and most strains of S. 
aureus, are resistant to ampicillin, this agent 
would not be expected to provide adequate 
prophylaxis against these organisms. It would 
seem prudent, where activity against aerobes 1s 
desired, to include an agent with sufficient beta- 
lactamase stability to cover both S aureus and 
beta-lactamase-producing coliforms. As highly 
resistant organisms are rarely a problem in 
gynaecological surgery the use of very broad 
spectrum antibiotics is unnecessary. The 
requirements would adequately be met by either 
a first generation cephalosporin or amoxycillin- 
clavulanic acid. 

Another aspect of prophylaxis which has not 
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been precisely defined is the appropriate dura- 
tion of antibiotic administration. In earlier 
studies antibiotics were prescribed for several 
days (Goosenberg et al. 1969; Allen et al. 1972, 
Ledger et al. 1973). Subsequently, three-dose 
regimens were shown to be as effective as pro- 
longed courses (Ledger et al 1975; Glover & 
Nagell 1976) and were less likely to be associated 
with increased colonization of the vagina by 
resistant organisms (Ledger ef al. 1975; Mendel- 
son et al. 1979; Stage et al. 1982). More recently, 
a number of trials have demonstrated that a one- 
dose regimen is equivalent to three doses (Lett ef 
al. 1977; Mendelson et al. 1979; Harm od et al. 
1980). One study (Khan et al. 1981), nowever, 
reported that while two doses of metronidazole 
were superior to placebo, a single dose was not. 
Taken together these clinical trials confirm that a 
single pre-operative dose and perhaps one or 
two postoperative doses constitute adequate 
prophylaxis for hysterectomy. To prolong the 
duration would promote the emergence of resis- 
tant strains and increase both costs and risks of 
toxicity, without any demonstrable berefit to the 
patient. 

In the present study bacteriuria was the most 
common reason for which antibiotics were pre- 
scribed in the postoperative period. While this 
Observation has also been made by otber investi- 
gators (Ledger et al. 1972; Mathews et al. 1977), 
there is considerable difference of opinion about 
the importance of urinary tract infection as a 
cause of morbidity after gynaecological surgery, 
or indeed, whether it can be prevented by 
prophylaxis (Ledger et al. 1975; Mendelson et al. 
1979; Stage et al. 1982). Compared with metro- 
nidazole, which in this situation could be con- 
sidered a placebo, amoxycillin-clavulanic acid 
did not significantly reduce the frequency of 
postoperative bacteriuria. But this agent did 
appear to influence the nature of the isolates. In 
the metronidazole group 7 of 20 isclates were 
faecal streptococci while in the amoxycillin- 
clavulanic acid group no faecal streptococci were 
isolated (P<0-05). This cannot be explained 
simply by the fact that the streptococci would be 
sensitive to amoxycillin-clavulanic acid because 
7 of the 9 strains of E. colt isolated from the urine 
of patients in group 1 were also sensitive to 
amoxycillin-clavulamc acid. Additional trials 
which should involve large numbers of patients 
will be necessary to clanfy the role of periopera- 
tive antibiotics in this context 

The results of this study suggest that the ideal 


prophylactic regimen for hysterectomy should 
consist of an agent, or combination of agents, 
with activity against both aerobic and anaerobic 
potential pathogens. Whether one uses a 
combination, such as a first generation 
cephalosporin plus metronidazole, or amoxy- 
cillin-clavulanic acid, which would probably be 
equally as effective but with the obvious advan- 
tage of administering a single agent, will largely 
be influenced by cost and convenience. 
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Concomitant zoonotic infections with ovine Chlamydia 
and ‘Q’ fever in pregnancy: clinical features, diagnosis, 
management and public health implications. 


Case report 


D. McGIVERN, R. WHITE, 
A. P. 


Case report 


A 30-year-old pregnant woman, the wife of a 
sheep farmer in the Cotswolds, was admitted to 
hospital on 28 March 1986 with fever, breathless- 
: ness and jaundice. She first became unwell about 
6 weeks earlier, at 8 weeks gestation, with fever, 
sore throat and generalized arthralgia. These 
symptoms settled spontaneously after 2 weeks. 
Two weeks later she became ill again with fever, 
arthralgia, cough and retrosternal pain. On this 
occasion she was treated with oral erythromycin 
500 mg, four times daily, for 7 days. At the end 
of the treatment she was no better and 3 days 
later became jaundiced and was admitted to hos- 
pital. On the day before admission her 
haemoglobin was 11-0 g/dl, white cell count 
4-8 x 10" cells/l (69% neutrophils, 30% lym- 
phocytes), platelet count was reduced at 
34 x 10/1. Liver function tests were abnormal: 
bilirubin 95 pmol/l (normal range 5-17 pmol/l), 
alanine amino transaminase 48i u./] (normal 
<40i.u A), alkaline phosphatase 930i u./l 
(normal range $8-120i.u./], albumin 22 g/l 
(normal range 35—40 g/l). 

On admission she was thin, unwell, and jaun- 
diced with a temperature of 38-5 °C and a respi- 
ratory rate of 28/min. A soft and tender liver was 
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palpable and there was a tender 2 cm spleen 
The uterine size was compatible with a 15-week 
pregnancy. A chest radiograph showed patches 
of consolidation in the right lower and middle 
lobes. Ultrasound scan of the liver was normal 
but pelvic ultrasound revealed an immobile non- 
viable fetus. Blood gases confirmed hypoxia 
with respiratory alkalosis. Her haemoglobin was 
11:4 g/dl, white blood count 7-4 x 1091. (81% 
neutrophils); the platelet count had returned to 
normal at 184 x 109/1; urea and electrolytes were 
normal. Liver function tests were bilirubin 
39 pmol/l, alanine aminotransferase 32 1.u./l, 
alkaline phosphatase 1233i.u./l. The infective 
agents which were considered as a cause for her 
pneumonia and jaundice included Coxiella 
burnetii, Mycoplasma pneumoniae, Chlamydia 
psittaci, Legionella pneumophila, influenza ‘A’ 
and ‘B’, Leptospira and cytomegalovirus. Hepa- 
titis A and B were also considered in view of the 
jaundice. Treatment was commenced with intra- 
venous erythromycin 500 mg four times daily, 
together with ampicillin 500 mg four times daily. 
The fever settled within 48 h of admission and 
tme a dead fetus was aborted 
spontaneously 


Serological investigations 


An antenatal serum sample collected 7 days 
after the patient's first illness was available for 
comparison with a serum sample collected 5 
weeks later, namely 2 weeks after the beginning 
of the second illness. These serum samples were 
examined by the complement fixation test (CFT) 
for evidence of influenza A and B, C. burnetii 
(phase 2), M. pneumoniae, cytomegalovirus, 
leptospirosis, and psittacosis infections. Sera 
were also examined for L. pneumophila anti- 


+ 


- 


bodies using the indirect immunofluorescence 
technique (IF). These results are shown in Table 
1. In addition all markers for hepatitis A and B 
were negative. 

The IF technique was used to identify IgM 
antibody to C. burnetii using yolk-sac propaga- 
ted C. burnetit. C. psittaci antibodies (IgG and 
IgM) were detected by IF staining of whole 
inclusion bodies in McCoy cells (Richmond & 
Caul 1975), infected with C. psittaci (ovine strain 
EAE) and Chlamydia trachomatis (LGV 
serotype 2). Comparable IgG IF titres were 
obtained with both Chlamydia antigens (Table 


1). 


Examination of fetal tissue for C. psittaci and 
C. burnetii antigen 


Impression smears were prepared from fetal 
heart, lung, brain, liver and placenta and fixed in 
acetone at room temperature for 10 min. All 
smears were stained with a genus-specific FITC 
labelled Chlamydia monoclonal antibody 
(IMAGEN, Boots Celltech) and with a C. tra- 
chomatis species-specific FITC labelled mono- 
clonal antibody (MICROTRAK, = Syva 
Laboratories). Chlamydia antigen could only be 
detected in smears prepared from the placenta 
and this antigen was only reactive with the 


Table 1. Results of complement fixation tests on paired 


sera 
Serum of Serum of 
20.2.86 27 3 86 
(titre) (titre) 
Influenza A <8 192 
Influenza B <8 <8 
Chlamydia 
psittaci <8 768* 
(IF titre <16)t (IF titre 1024)t 
Coxiella burnetii 48} 1024 
Legionella 
pneumophila <8 <8 
Mycoplasma 
pneumoniae <8 <8 


Gss 
*C. psittaci-specific IgM-positive (by immuno- 
fluorescence). 

timmunofiuorescence using ovine strain of C. psittaci 
and L2 strain of C. trachomatis (the comparable titres 
obtained with these two antigens indicates a genus- 
specific response, i.e group) 

tC burnetu-specific IgM-postive (by immuno- 
fluorescence) 
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genus-specific monoclonal antibody. The posi- 
tive results obtained with the genus-specific anti- 
body demonstrated that the antigen detected 
was C. psittaci and not C. trachomatis. The pat- 
tern of stainable antigen detected by the genus- 
specific antibody was of particular interest. 
Many cells contained large amounts of antigen 
of similar appearance to the intracytoplasmic 
inclusions detected in primary EAE infected cell 
cultures. In addition large amounts of extra- 
cellular antigen (elementary bodies and 
lipopolysacharide antigen) were seen which 
were indistinguishable from those previously 
described in clinical specimens containing C. tra- 
chomatis (Alexander et al. 1985). Duplicate 
smears of fetal tissues were also examined by 
indirect immunofluorescence for C. burnetii 
antigen. All smears were negative. 


Isolation of C. psittaci and C. burnetii 


The placenta and fetal organs were homoge- 
nized and inoculated into McCoy cell cultures as 
described previously (Richmond et al. 1980). 
After 3 and 5 days incubation, monolayers were 
fixed and stained with both genus- and species- 
specific FITC labelled monoclonal antibodies 
and examined by incident blue-light microscopy. 
Intracytoplasmic inclusions were only demon- 
strated using the genus-specific monoclonal anti- 
body, confirming this was a C. psittaci strain 
(Fig. 1). The isolate was then passaged until a 
high multiplicity of infection was obtained in cell 
culture (90-100% of the cells infected). It was 
further passaged at the Moredun Institute, Edin- 
burgh, before DNA analysis of the isolate was 
carried out by restriction endonuclease 
(McClenaghan et al. 1984). The results of this 
analysis conclusively demonstrated that this C. 
psittaci strain was of ovine ongin. 

No evidence of placental or fetal infection 
with C. burnetii could be demonstrated after 
intraperitoneal inoculation of guinea-pigs. 


Treatment and outcome 


When the results of the serology were known 
(after the fetus had aborted) erythromycin and 
ampicillin were stopped and doxycycline 100 mg 
per day was substituted and continued for 10 
days. Three days after admission to hospital the 
jaundice and fever had settled. She was dis- 
charged 4 days later. When reviewed in an out- 
patients clinic 2 weeks later, the chest 
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Fig. 1. (a) Intracytoplasmic inclusion bodies of Chlamydia psittaci stained with genus-specific monoclonal anti- 
body: (b) same preparation stained with species-specific monoclonal antibody. 


radiograph, blood count and liver function tests 
were normal. 


Discussion 


The agent causing enzootic abortion in ewes 
(EAE) was first described by Stamp eral. (1950). 
Sheep acquire the infection by contact with pla- 
centas of aborted lambs and uterine discharges 
heavily contaminated with C. psittaci. Since the 
mid 1950s vaccines against EAE have been 
available in the UK (McEwan & Foggie 1956), 
but protection has never been total and the 
disease has persisted. There is evidence that the 
disease prevalence has increased in recent years 
(Linklar & Dyson 1979). 

Since 1967 there have been six documented 
cases of chlamydial infection in women during 
the second and third trimester of pregnancy 
(Roberts et al. 1967; Beer et al. 1982; Johnson et 
al. 1982; McKinley et al. 1985). In five cases 
there was direct contact with ewes during the 
lambing season. Miscarriage occurred in five 
patients and all the women were acutelv ill, most 
with disseminated intravascular coagulation, 
renal failure or jaundice. The correct diagnosis 
was not made promptly in any patient and one 
fatality has occurred. In most patients retrospec- 


tive diagnoses were made by complement fix- 
ation. tests which do not distinguish between 
disseminated C. psittaci and C. trachomatis 
infection. In one patient, however, Chlamydia 
antigens were identified in fetal lung. liver and 
placenta, and although the organism was iso- 
lated from fetal heart and placenta it was not 
specifically identified as EAE (Johnson et al. 
1982). 

The husband of the patient described in our 
studies owned a flock of British Friesland milk- 
ing sheep which had experienced an abortion 
problem in January 1985. Enzootic abortion was 
diagnosed following the demonstration of C. 
psitaci inclusion bodies in modified Ziehl- 
Nielsen smears from thickened placenta, and 
high CF titres to C. psittaci in the blood of abort- 
ing ewes. After this outbreak the flock was vacci- 
nated in the autumn of 1985 and there were no 
further abortions during the lambing season of 
1986. After the patient's illness blood samples 
from 13 ewes in the flock all had demonstrable 
antibody to C. psittaci and C. burnetii (CFT). 

In contrast to previous reports, EAE infection 
in our patient occurred in the first trimester of 
pregnancy. The patient presented with a 
biphasic illness which began 6 weeks before 
admission. The first illness can be attributed to 


‘Q’ fever infection since a low level of C. burnetii 
CF antibody (phase 2) was present in the serum 
sample taken at that time which was also IgM 
positive. The antibody titre subsequently rose to 
a high level (Table 1). Positive CFT in the 13 
ewes tested suggested that the sheep were the 
likely source of ‘Q’ fever infection and zoonotic 
infections following contact with pregnant sheep 
are well recognized (Hall et al 1982; Stoker & 
Marrion 1955). After resolution of the first ill- 
ness, without treatment, she became unwell 2 
weeks later. On this occasion serological evi- 
dence suggested infection with influenza A, 
which was circulating in the community at the 
time, and C. psittaci. The mse in antibody to 
influenza A and C. burnetii did not represent an 
anamnestic response since other antibodies 
tested In parallel (influenza B, L. pneumophila 
and M. pneumoniae) were negative. It is likely 
that the onset of jaundice and transient throm- 
bocytopenia, suggesting disseminated intra- 
vascular coagulation, was related to infection 
with C. psittaci. The patient's pneumonia may 
have been caused by EAE, but equally could be 
ascribed to any of the three infecting agents 
documented. The isolation of C. psittaci from 
placenta confirmed this to be the cause of the 
spontaneous abortion and subsequent DNA 
analysis has demonstrated that the isolate is of 
ovine origin (McClenaghan et al. 1984; A. Her- 
rng, N. Inglis & I. Anderson, personal com- 
munication). The use of genus-specific and 
species-specific monoclonal antibodies enabled 
rapid identification of C. psittaci from placental 
tissue. 

This is the first case 1n which pneumonia has 
been documented in association with proven 
EAE infection. However, Dale (1983) reported 
an influenza-type illness with cough in three 
shepherds, a shepherd's wife and a conservation 
officer who were exposed to aborting ewes (Dale 
1983). In these cases infection with C. pstttac: 
was suspected from the presence of high CF 
antibody titres 1n serum samples collected at the 
time of examination. It is likely therefore that 
ovine C. psittaci is a cause of upper respiratory 
tract symptoms in humans and may be a pre- 
viously unrecognized cause of pneumonia. Our 
patient's husband had serological evidence of 
previous chlamydial infection but he was only 
able to recall coughs and colds in the previous 12 
months. 

This report adds to the accumulating evidence 
that C. psittaci of ovine origin is a hazard to 
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pregnant women in the farming community. A 
worrying feature in our patient was the exact 
mode of transmission. The patient was aware of 
possible infection and specifically avoided con- 
tact with sheep or sheep's milk from the onset of 
her pregnancy. ‘Transmission from  con- 
taminated fomites, on working clothes, or via 
airborne routes, as postulated for 'Q' fever 
infection, must be considered. It is particularly 
disturbing that in this and two previous cases 
(Roberts et al. 1967; McKinley et al. 1985), there 
was no history of direct contact with aborted 
ovine products. The public health implications 
in the farming community are therefore con- 
siderable. Five of the six patients with possible 
or proven miscarriage due to EAE have been 
reported during the last 4 years, a period when 
control] of the disease in lambing flocks has 
deteriorated. 

The pregnant woman described in this report 
became infected with ovine C. psittaci despite 
vaccination of the flock and an absence of abor- 
tions in ewes. This suggests that subclinical 
chlamydial infection in sheep constitutes a risk 
to human pregnancy. General practitioners and 
veterinarians serving the farming community 
should now be made aware of this problem. 
During the lambing season serious consideration 
should be given to the use of erythromycin for 
the treatment of pyrexia of unknown origin in 
pregnant women from rural areas. However, 1t 
remains to be seen whether early treatment can 
prevent chlamydia-associated abortions in 
women. Prospective studies are now required to 
determine the magnitude of the problem in the 
farming community as well as m rural areas 
where sheep farming occurs. 


Acknowledgments 


We are indebted to Dr A. Hernng, Mr N. Inglis 
and Mr I. Anderson for carrying out the DNA 
analysis of our C. psittaci isolate. 


References 


Alexander, I., Paul, I. D. & Caul, E. O (1985) Eval- 
uation of a genus reactive monoclonal antibody in 
rapid identification of Chlamydia trachomats by 
direct immunofluorescence  Genitourin Med 61, 
245-254 

Beer, R.J S , Bradford, W. P & Hart, R J C (1982) 
Pregnancy complicated by psittacosis acquired 
from sheep Br Med J 284, 1156-1157. 


298 D. McGivern et al. 


Dale, B (1983) Psittacosis of suspected ovine origin 
Communicable Dis (Scotland) 83/326, vni 

Hall, C J , Richmond, S J., Caul, E O., Pearce, N 
H. & Silver, I. A. (1982) Laboratory cutbreak of 
‘Q’ fever acquired from sheep. Lanceti, 1004-1006 

Johnson, F W A , Matheson, B A., Williams, H. et 
al (1982) Abortion. due to infection. with 
Chlamydia psittaciin a sheep farmer's wife Br Med 
J 290, 592-594 

Linklar, K A. & Dyson, D A (1979) Field studies on 
enzootic abortion of ewes in South East Scotland 
Vet Rec 105, 387-389 

McClenaghan, M , Herring, A H & Aitken, J D 
(1984) Comparison of Chlamydia psittact isolates 
by DNA restriction endonuclease analysis. Infect 
Immun 452, 384-389 

McEwan, A D & Foggie, A (1956) Enzootic abor- 
tion in ewes Prolonged immunity following the 
injection of adjuvant vaccine Vet Rec 68, 686-689 

McKinley, A W., White, N , Buxton, D., Inglis, J. 
M., Johnson, F. W. A., Kurtz, J B & Bahle, B. P. 


(1985) Severe Chlamydia psittaci sepsis in preg- 
nancy. Q J Med 57, 689-696. 

Richmond, S J & Caul, E O. (1975) Fluorescent 
antibody studies in chlamydial infections J Chn 
Microbiol 1, 345-352 

Richmond, S J, Paul, I D & Taylor, P K (1980) 
Value and feasibility of screening women attending 
STD clinics for cervical chlamydial infections. Br J 
Vener Dis 56, 92-95 

Roberts, W , Grist, N R & Giroud, P (1967) Human 
abortion associated with ovine abortion agent Br 
Med J 4, 37 

Stamp, J T, McEwan, A D , Watt, J A A & 
Nisbet, D. I (1950) Enzootic abortion in ewes. 
Transmission of the disease. Vet Rec 62, 251-254 

Stoker, M G P & Marron, B P (1955) The spread 
of 'Q' fever from animals to man. The natural 
history of nckettsial disease Bull WHO 13, 781- 
806 


Received 6 July 1987 
Accepted 19 August 1987 


a 


British Journal of Obstetrics and Gynaecology 
March 1988, Vol 95, pp 299-302 


Recurrent intracranial haemorrhages in utero in an 
infant with alloimmune thrombocytopenia. Case report 


DE VRIES, 


J. CONNELL, G.M. BYDDER, L. M. S. DUBOWITZ, 


L. S. 
C.H. RODECK, R. S. MIBASHAN, A. H. WATERS 


Case report 


The male infant described in this report was the 
second child of healthy parents. The first child 
was born by an uncomplicated vaginal delivery 
at term. Petechiae were noted shortly after birth 
and the infant's platelet count was found to be 
only 9x107/. The haemoglobin was 15-5 g/dl 
and a clotting screen was normal. The 
haemoglobin fell to 10-6 on day 5 and transfu- 
sions of fresh blood and random doncr platelets 
were given. No particular rise of the platelet 
count was noted after the transfusion. On day 
11, a CT scan showed a partly organized intra- 
cranial haemorrhage. The megakaryocytes were 
normal in the bone marrow and platelet serology 
demonstrated a strong reaction between the 
mother’s serum and the father’s platelets which 
was subsequently shown to be due to anti-Pl A1. 
The diagnosis of alloimmune thrombocytopenia 
was made and treatment with corticosteroids 
was started. This did not result in a rapid rise of 
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the platelets, which were still only 46x 107/ at 6 
weeks of age and 97 x 10?/1at 9 weeks of age. The 
child required insertion of a ventriculo- 
peritoneal shunt and subsequently developed 
hemiplegia and visual impairment. 

Platelet typing of the parents showed the 
mother to be Pl A1 negative and the father 
homozygous Pl A1 positive. HLA typing 
showed that the mother had the HLA-B8 anti- 
gen, which is closely associated with the ability 
of PI Al negative individuals to make anti-Pl Al 
on exposure to the Pl A1 antigen (Reznikoff- 
Etievant et al. 1981). When the mother became 
pregnant again, close obstetrical supervision was 
started at 7 weeks gestation. Ultrasound scans of 
the fetal head performed at 10, 22, 28 and 32 
weeks gestation were all normal. Maternal Pl Al 
antibody titre rose from 1:16 to 1:64 at 22 weeks 
gestation and she was admitted at 35 weeks ges- 
tation for further ultrasound studies and fetal 
blood sampling. On admission the cardiotoco- 
gram (CTG) was noted to be unreactive and 
ultrasonography of the fetal head showed 
dilated ventricles with a left parenchymal 
haematoma anteriorly (Fig. 1). Ultrasound- 
guided needle puncture of the umbilical vein was 
performed (Nicolaides et al. 1986). The initial 
fetal blood sample was severely throm- 
bocytopenic (12X10°/1) and 35 ml of platelets 
concentrate (prepared by plateletpheresis of a 
selected group O PI Al negative donor) were 
infused into the umbilical circulation; the post- 
transfusion platelet count was 139x10?/1. After 
the transfusion the baby was born by an unevent- 
ful caesarean section at 35 weeks. Subsequent 
changes 1n the infant's platelet count are shown 
in Fig. 2. The infant was in good condition at 
birth with Apgar scores of 7 and 10 at 1 and 5 min 
respectively. The birthweight was 2430 g (25th 
centile) and head circumference 35 cm (7 90th 
centile). The infant's condition remained stable 
until 18 h of age, when a generalized convulsion 
occurred, which was treated with a loading dose 
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Fig. 1. Antenatal ultrasound scan of the fetal head. 
showing dilated ventricles (arrow) and a left anterior 
parenchymal haematoma (arrowhead). 


of phenobarbitone (20 mg/kg). The baby was 
then referred to the Hammersmith Hospital for 
further neurological investigations. 

On clinical examination the infart showed 
slight asymmetry in tone, general hypotonia and 
poor visual orientation. A 24-h contin 10us four- 
channel EEG recording showed a few short 
seizures and a strikingly abnormal pattern with a 
discontinuous pattern on a very low background 
amplitude. An ultrasound scan showed ventricu- 
lar dilatation, a partly echolucent, pertly echo- 
dense area in the left parietc-temporal 
parenchyma and an echolucent area 13 the right 
parieto-temporal region (Fig. 3a). Cystic 
changes, compatible with extensive cystic leuko- 
malacia were also noted, mainly around the right 
lateral ventricle (Fig. 3b). A CT scen showed 
evidence of a subarachnoid haemorrhage, an 
area in the left parieto-temporal region sugges- 
tive of a haematoma and two further poren- 
cephalic cysts suggestive of older haematomas. 
No cysts were seen in the periventricular region, 
but areas of decreased attenuation we-e present. 
Magnetic resonance imaging was performed, 
using a low field magnet (0-15 Tesla). Both the 
inversion. recovery sequence and a special 
sequence used to identify susceptibility changes 
were consistent with an old haemorrhage (4 
weeks) in the right hemisphere and two more 
recent ones in the left hemisphere (1-4 weeks) 
(Sipponen et al. 1983; Gomori et al. 1985) (Fig. 
4a). Evidence of a subarachnoid haemorrhage 
was also noted (Fig. 4b). 


Discussion 
This case has demonstrated that infants at risk of 
neonatal alloimmune thrombocytopenia (NAT) 


can develop intracranial haemorrhages during 
the third trimester of pregnancy and on more 
than one occasion. This emphasizes that the 
management of infants at risk of alloimmune 
thrombocytopenia is more complicated than has 
previously been appreciated. 

Intracranial haemorrhage is the most serious 
complication of NAT and leads to death or later 
neurological disabilities in about 15% (Pearson 
et al. 1964; Muller er al. 1985). As it has been 
assumed that the birth process is the main risk 
factor for central nervous system bleeding, Sit- 
arz et al. (1976) advised delivery of infants at risk 
of alloimmune thrombocytopenia bv elective 
caesarean section in order to avoid central ner- 
system haemorrhages. An increasing 
number of cases of NAT have been reported 
since then where there was evidence of an intra- 
cranial haemorrhage occurring before delivery 
(Zalneraitis et al. 1979; Sia et al. 1985; Lam & 
Shulman 1985: Friedman & Aster 1985; Morales 
& Stroup 1985). Therefore, attempts have been 
made to identify the severely affected infants 
during pregnancy. As routine antenatal screen- 
ing does not include Pl Al typing of the mother, 
the first affected infant is usually unexpected and 
diagnosis is made after delivery. In assessing the 
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Fig. 3. (a) Cranial ultrasound, coronal view angling the scanhead backwards, showing dilated ventricles, a larg: 
echolucent area (arrowhead) in the right hemisphere and a partly echodense area in the left hemisphere (black 
arrowheads). Small periventricular cystic lesions are noted around the ventricle (open arrow). (b) A right 
parasagittal view showing the large echolucent area behind the occipital horn of the lateral ventricle (arrowhead) 
and multiple periventricular cysts in the fronto-parietal region (open arrow ). 


risk of subsequent pregnancies being affected, it positive, severely affected infants have been 
is helpful to determine the PI AI/PI A2 genotype born to mothers with low antibody titres (Shul- 
of the father. The predictive value of the platelet man et al. 1964). 

antibody titre is limited and although a rising Invasive antenatal diagnosis and treatment 
titre will usually indicate that the infant is PI Al was described by Daffos et al. (1984). They per- 





Fig. 4. MRI studies: (a) Inversion recovery sequence (IR 1800/600/33) showing subacute haematoma (dark 
arrows) and chronic haematoma (open arrow). (b) Dark regions are seen at the margins of the haematomas an 
ventricles on the corresponding partial saturation (PS 1660/193) image (arrows). The dark areas are probably duc 
to haemoglobin degradation products. 
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formed fetal blood sampling at 32 weexs gesta- 
tion and found severe thrombocytopenia. An 
intravascular transfusion with Pl Al negative 
platelets was given at 37 weeks gestation just 
before delivery by caesarean section. Tae infant 
did not develop any problems after birth, but in 
comparison with our case, the fetus was still at 
risk of bleeding between 32 and 37 weeks. 

Repeated fetal blood sampling and repeated 
intravascular platelet transfusions were sug- 
gested by Daffos et al. (1984) but effective 
management appears to be difficult, as the life 
span of the transfused platelets is only 8-10 days. 

It is of interest that more than one infant with 
an intracranial haemorrhage due to NAT is often 
recorded in one family (Sia et al. 1985; Lam & 
Shulman 1985; Friedman & Aster 1985). As only 
10-15% of the infants with NAT are reported to 
develop central nervous system lesions. this sug- 
gests that certain families are particularly at risk 
for these severe complications. Apart from a 
previously affected infant, there is no other 
indicator of these high-risk families at present. 

This case illustrates that one should not under- 
estimate the risk of a second child in a family 
being severely affected even when very careful 
monitoring and obstetrical management is 
provided. 

Early fetal blood sampling, followed by 
repeated platelet transfusions with or without 
early delivery may be the only way to prevent the 
occurrence of intracranial haemorrhages in 
infants with alloimmune thrombocytopenia. 
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Prolonged maternal indomethacin therapy associated 
with oligohydramnios. Case reports 


W. DE WIT, I. VAN MOURIK, 


Case report 


Patient 1 


A 35-year-old patient was admitted to the ante- 
natal ward of our hospital in the 24th week of her 
first pregnancy with preterm contractions. 

She had conceived after 7 years of primary 
infertility and had a uterus bicornis with a rudi- 
mentary horn. Except for the discovery of a 
myoma (diameter 7 cm on ultrasonography) in 
the anterior wall of the uterus, close to the inter- 
nal os, and the development of anaemia (Hb 9-8 
g/dl), which was treated wtih ferrofumarate and 
folic acid, pregnancy had been uneventful until 
admission. 

As previous chromosome analysis and ultra- 
sonographic screening of the fetus had revealed 
no congenital abnormalities, it was decided to 
start intravenous  tocolytic therapy with 
fenoterol (Partusisten). However, up to 0-008 
mg/min of fenoterol did not arrest the preterm 
contractions, so that treatment was extended by 
adding indomethacin (Indocid), administered as 
suppositories in a dose of 3 X 25 mg per day and 
hydroxyprogesterone (Proluton depot) 500 mg 
twice weekly intramuscularly. This combination 
finally arrested the preterm contractions. T 
ment with hydroxyprogesterone, indomethacin 
and fenoterol was maintained until 31, 32 and 35 
weeks gestation, respectively. 

Three and a half weeks after the initiation of 
treatment with indomethacin a reduction was 
noted in the amount of amniotic fluid, which had 
been normal until then. During further indo- 
methacin treatment the depth of the largest pool 
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of amniotic fluid (measured as described by 
Chamberlain er al. 1984) remained between 17 


and 2-2 cm, but filling of the fetal bladder could 
be seen on several occasions. Within a week 
after stopping indomethacin treatment the 
amount of amniotic fluid increased (depth of the 
largest pool of amniotic fluid 4-4 cm). 

Except for a transient, slight rise of the trans- 
aminases (ALT 133 UA: AST 86 U/: LDH and 
y-GT remained within normal limits) after initia- 
tion of tocolytic therapy, all other fetal and 
maternal measurements were within normal irm- 
its until 35 weeks, when the patient noted the 


absence of fetal movements. Since no fetal 
movements were seen by ultrasonography and 
urinary oestriol excretion. decreased and 


because of the position of the large uterine 
myoma, a normal vaginal delivery did not seem 
possible, she was delivered by caesarean section. 
The female infant weighed 3175 g and did not 
have any congenital abnormality. She did well 
after birth and had no sign of either premature 
closure of the ductus arteriosus or pulmonary 
hypertension. Urine output was normal, 


Patient 2 


A 27-year-old patient was admitted for obser- 
vation to the antenatal ward of our hospital in 
the 20th week of her third pregnancy. because 
she had a slight. bloody, vaginal discharge. 

Her first pregnancy had ended in an abortion 
at 9 weeks. The second pregnancy ended in pre- 
term labour at 23 weeks gestation: the infant 
died immediately due to immaturity. From 14 
weeks gestation in her third pregnancy she was 
treated prophylactically with — hvdroxypro- 
gesterone, administered in an intramuscular 
dose of 250 mg twice weekly. and with fer 
rofumarate and folic acid because of anaemia 
(Hb 9-3 g/dl). 

Although the discharge disappeared within a 
few days after admission, she was kept for obser- 
vation in view of her obstetric history. As post- 


+s 
EUR 


304 W. de Wit et al. 


prandial glucose levels (lunch tolerance tests, 
Radder & Terpstra 1980) were repeatedly 
abnormal, she was treated with insulin after 22 
weeks gestation. Ultrasonography revealed no 
fetal congenital abnormalities. At 27 weeks, 
ultrasonography showed decreasing cervical 
length, and as preterm contractions were noted 
at the same time, it was decided to treat the 
patient with fenoterol intravenously. At that 
time the patient was not able to tolerate a higher 
dose than 0-003 mg/min, but, since this dose did 
not abolish the premature contractions com- 
pletely and ultrasonography showed a pro- 
gressive decrease in cervical length, treatment 
was extended by adding indomethacin, admin- 
istered as suppositories in a dose of 3 x 25 mg 
per day from 28 weeks. As the preterm con- 
tractions recurred periodically the dose of 
fenoterol was increased to 0-006 mg/min and 
indomethacin was increased to 4 x 25 mg per 
day from 29 weeks. 

A week after initiating indomethacin therapy 
oligohydramnios had developed. The largest 
pool of amniotic fluid, which in the weeks before 
indomethacin treatment had been between 5-3 
and 5-7 cm dropped to around 0-9 cm. Filling of 
the fetal bladder could still be seen on several 
occasions. 

Indomethacin, hydroxyprogesterone and 
fenoterol therapy were maintained until 31, 32 
and 34 weeks, respectively. Three days after 
stopping indomethacin treatment tae largest 
pool of amniotic fluid measured 2-3cm, and 
increased progressively thereafter to 3-2 cm. 

All other fetal and maternal measurements 
were within normal limits until spontaneous 
delivery at 35 weeks and 6 days. The male infant 
weighed 2375 g and had no congenital abnor- 
malities. He did well after birth and Fad no sign 
of either premature closure of the ductus 
arteriosus or pulmonary hypertension. Urine 
output was normal. 


Discussion 


Prostaglandin synthetase inhibitors, particularly 
indomethacin, have gained increasing popu- 
larity during recent years as tocolytic agents. 
They have proved to be effective in inhibiting 
preterm uterine contractions (Niebyl et al. 1980; 
Zuckerman et al. 1984), and are easily admin- 
istered and well tolerated by the mother (Niebyl 
et al. 1980; Zuckerman et al. 1984), but they have 
potential adverse effects on the infant. Prosta- 


glandin synthetase inhibitors have been associ- 
ated with premature closure of the ductus 
arteriosus (Arcilla ef al. 1969), pulmonary 
hypertension (Manchester et al. 1976) and 
haemorrhagic diathesis in the newborn infant 
(Itskovitz et al. 1980). 

Our data show a striking correlation between 
the period that indomethacin therapy was given 
and the period that oligohydramnios was pres- 
ent. To our knowledge this is the first report 
describing the deveiopment of oligohydramnios 
and the normalization of amniotic fluid volume 
associated with the initiation and termination of 
indomethacin therapy. The association between 
the period that indomethacin was given and the 
period that oligohydramnios was present 
strongly suggests that the administration of indo- 
methacin caused the oligohydramnios. 

Other cases suggesting an association between 
maternal indomethacin therapy and oligo- 
hydramnios were complicated by uteroplacental 
insufficiency (Cantor et al. 1980; Itskovitz et al. 
1980; Veersema et al. 1983), which alone may 
explain the development of oligohydramnios, 
and/or it was not established whether amniotic 
fluid volume was normal before the administra- 
tion of indomethacin (Itskovitz et al. 1980). Pro- 
longed indomethacin administration in primates 
was associated with oligohydramnios (Novy et 
al. 1974; Manaugh & Novy 1976). However, 
these cases, but for one, were complicated by the 
postmaturity syndrome. Thus the circumstances 
of these earlier reported cases raise doubts about 
whether indomethacin therapy can be blamed 
for the development of oligohydramnios. 

In our first patient signs of uteroplacental 
insufficiency were seen, but these occurred after 
treatment with indomethacin had been discon- 
tinued and amniotic fluid volume had 
normalized, which makes it unlikely that 
oligohydramnios was caused by uteroplacental 
insufficiency. Other drugs were given to both 
patients, but there was no correlation between 
the period that these were administered and the 
period of oligohydramnios, so that it is unlikely 
that the use of these drugs caused the 
oligohydramnios. 

It is attractive to explain the development of 
oligohydramnios by postulating that indo- 
methacin therapy impaired urine output in these 
infants, but some evidence would argue against 
that. Indomethacin therapy is capable of impair- 
ing renal flow and urine output, but this is only 
the case when there are concommitant influ- 


v 


ences of vasoconstrictors of the renin-angioten- 
sin and/or catecholamine systems on the renal 
vasculature (Clive & Stoff 1984) (i.e. disorders 
in which haemodynamic changes occur that lead 
to an ineffective circulatory volume, such as con- 
gestive heart failure). In our two patients there 
were no signs of such a disorder Also, in both 
infants filling of the fetal bladder was seen on 
several occasions during the period of 


-oligohydramnios, suggesting no severe impair- 


ment of urine output. In view of those facts, it is 
unlikely that indomethacin therapy impairs 
urine output in the fetus; but, in the compro- 
mised fetus (when for example there is hypoxia) 
indomethacin treatment might contribute to the 
oligohydramnios and the postpartum anuria 
seen in some cases (Cantor et al. 1980; Veersema 
et al. 1983) by impairing the normal prosta- 
glandin-mediated vasodilatory response of the 
renal vasculature. We can only speculate about 
the site of action of indomethacin on amniotic 
fluid production, but in view of our observation, 
production of amniotic fluid seems at least par- 
tially dependant on prostaglandins. 

In our opinion prostaglandin synthetase 
inhibitors are powerful tocolytic agents, which 
have therapeutic value. Because of their poten- 
tial harmful effects on the fetus they should be 
reserved for selected cases, ın whom other 
tocolytics have failed, and preferably for only a 
short period of time. Indomethacin should not 
be used in the compromised fetus. 
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The use of a functioning omental flap to drain a 
recurrent pelvic lymphocyst after radical hysterectomy. 


Case report 


R.J. W. HENRY, A.J. CRANDON 


Case report 


A 28-year-old woman had a radical aysterec- 
tomy and pelvic lymphadenectomy for Stage Ib 
adenocarcinoma of the cervix in February, 1986. 
Prophylactic subcutaneous heparin was not 
used. At the end of the procedure the pelvic 
peritoneum was closed, a vacuum drain left in 
each obturator fossa and a T-tube drain in the 
vagina. The postoperative course was unevent- 
ful and she was discharged home after 12 days. 
Histological examination showed complete 
excision of the tumour with no lymph node 
involvement. 

At routine follow-up 4 months after operation 
she complained of urinary frequency and 
abdominal distension. On examination there 
was a 10x 15 cm cystic mass filling the right side 
of the pelvis. CT scanning (Fig. 1) confirmed a 
large right-sided lymphocyst and 650 ml turbid 
fluid was aspirated under X-ray control. 

One month later the patient returned with low 
abdominal pain and mild fever. There was 
obvious clinical recurrence of the lymphocyst 
which now extended out of the pelvis to the level 
of the umbilicus. 

She was admitted again to hospital and a 
laparotomy was performed via a right parame- 
dian incision. A  lymphocyst, measuring 
30x25 x 10 cm, was encountered filling the right 
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side of the pelvis, extending from beneath the 
bladder base to high in the right iliac fossa (Fig. 
2). The left pelvic side wall appeared normal and 
there was no sign of recurrent tumour. 

The greater omentum was dissected from the 
anterior aspect of the transverse colon. Similarly 
the omentum was removed from the greater gas- 
tric curve to form a 30cm long omental flap 
based on an intact right gastro-epiploic vascular 
pedicle. Care was taken to identify, ligate and 
divide the left-sided vessels. The caecum was 
mobilized medially by incising the peritoneum in 
the right para colic gutter to expose the roof of 
the lymphocyst. A 10cm longitudinal incision 
was made and 800 ml of fluid and debris aspi- 
rated; the roof of the lymphocyst was then 
removed. The lymphocyst cavity was explored 
deep beneath the bladder and the thickened lin- 
ing removed by sharp and blunt dissection, with 
the cyst wall being carefully preserved. 

Having first checked the vascular integrity of 
the distal part of the flap, the omental pedicle 
was introduced into the cavity of the lymphocyst 
down to beneath the base of the bladder. A 
vacuum drain was brought out through a sep- 
arate incision in the lymphocyst wall and out via 
a skin incision in the RIF. The omental pedicle 
was then gently sutured to the wall of the lym- 
phocyst using 2/0 Vicryl (glycolyl-lactyl. poly- 
ester) suture and the lymphocyst wall was closed 
loosely with vicry] sutures around the omental 
pedicle, taking care to avoid tension or con- 
striction of the pedicle. The caecum was restored 
to a more normal anatomical position by closure 
of the parietal peritoneum. the appendix was 
removed and the abdomen closed in a routine 
manner, 

The postoperative course was uneventful: 
there was minimal drainage from the lymphocyst 
and the drain was removed after 72h. The 
patient was able to return home on the [0th 
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Fig. 1. CT scan of pelvis showing 
contents. 


postoperative day and she remains well without 
clinical evidence of recurrence of the lymphocyst 
6 months later. A recent bipedal lymphangio- 
gram (Fig. 3) demonstrated extensive collateral 
lymphatic channels in the right hemipelvis drain- 
ing superiorly through a large lymphatic channel 
to the para aortic region at the level of L2/3. 
These findings would be consistent with lymph 
drainage via the greater omentum. 
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Fig. 2. Lymphocyst filling right iliac fossa. 
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Discussion 


Pelvic lymphocyst is a surgical complication 


related to pelvic lymphadenectomy in 
gynaecological or  urological malignancy 
(Rutledge etal. 1959; Choo et al. 1986) which has 
been reported to occur after 1-3% of radical 
hysterectomies (Sall et al. 1979; Powell et ai 


1981). Lymphocysts are lymph-filled extra 
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Fig. 3. Lymphogram of pelvis 6 months after the 
omental pedicle procedure. 


peritoneal spaces whose formation mzy be pro- 
moted by several factors: the number of lymph 
nodes removed, not ligating lymph vessels, the 
presence of metastatic lymph nodes, post- 
operative radiation therapy and prophvlactic use 
of anticoagulants (Kragt et al. 1986). 

The treatment of pelvic lymphocysts is varied. 
When they are small (3-5 cm) and asympto- 
matic, continued follow-up and observation are 
sufficient. When pain or pressure symptoms 
occur, needle aspiration under ultrasound or 
X-ray control is a simple and convenient method 
of drainage. A certain proportion of taese cases 
will recur, however, and require repeated aspir- 
ation, thus increasing the risk of infection 
(Bassinger & Gittes 1975). The range of surgical 
options available, which include incision and 
external drainage (Ehrlick & Smith 1977), inter- 
nal drainage and marsupialization (Geyer & 
Merrill 1972), antibiotic therapy and internal 
drainage with packing (Gray er al. 1958), indi- 
cate the ineffectiveness of these techniques to 
deal with this problem. 

It is our current practice to aspirate sympto- 
matic lymphocysts under ultrasound control 
once only and if the problem recurs to proceed to 
internal drainage with an omental pedicle graft 
as described. In the present patient the lympho- 
cvst was very large. displacing bladder and 


caecum. A vascularized omental flap based on 
the right gastro-epiploic vascular arcade was, 
therefore, interposed into the cavity of the lym- 
phocvst to facilitate drainage. 

The use of pedicled omentum in recon- 
structive and urological surgery is well known 
but we are unaware of its use in the management 
of pelvic lymphocyst complicating gvnaecologi- 
cal malignancv. The pedicled omental graft is 
rich in lymphatic and blood vessels and has a 
large surface area for absorption. Lymph from 
within the cyst cavity may flow along the wrap- 
ped omentum by capillary movement, or alter- 
native paths may be established for lymph to be 
absorbed. Using this technique the opening of 
the lymphocyst cavity may remain patent and 
help to prevent recurrence. The omental flap 
may be simply fashioned to reach either pelvic 
side wall and this technique promises to provide 
an alternative method of internal drainage in 
cases of difficult or recurrent pelvic lymphocyst. 
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Emphysematous vaginitis masquerading as carcinoma 


of the cervix. Case report 


J. S. McCALLION, D. E. PARKIN 


Case report 


A 46-year-old woman was referred from a long- 
stay psychiatric hospital with a 3-month history 
of continuous vaginal bleeding. Examination 
under anaesthesia revealed an indurated, appar- 
ently ulcerated cervix, particularly affecting the 
posterior lip with the induration extending into 
the posterior fornix and the parametrium. The 
clinical impression was of a stage IIb invasive 
cervical carcinoma. A large wedge biopsy from 
the posterior cervix, endometrial curettings and 
a cervical smear were submitted for microscopic 
examination. 


Pathology 


The cervix was covered by hyperplastic stratified 
squamous epithelium deep to which was a heavy 
acute and chronic inflammatory cell infiltrate 
with moderate fibrosis. The most striking fea- 
ture was the presence of numerous cystic spaces 
(Fig. 1), the smaller ones being partially lined by 
foreign-body type giant cells (Fig. 2). The 
appearances were those of emphysematous 
vaginitis. 

The curettings consisted of normal secretory 
phase endometrium and the cervical smear dis- 
played inflammatory features with monilia and 
trichomonads. No atypical cells were identified. 


Discussion 


Emphysematous vaginitis is an uncommon, self- 
limiting condition characterized by multiple gas- 
filled cysts in the submucosal connective tissue of 
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the upper vagina and the vaginal part of the 
cervix. The condition is often associated with 
pregnancy and symptoms are usually mild or 
absent (Bender & Jeffcoate 1950). 

We report here a case of non-puerperal 
emphysematous vaginitis in which both the clini- 
cal history and findings on examination were 
strongly suggestive of cervical malignancy. 

Emphysematous vaginitis was first described 
by Hugier (1847) since when there has been 
much speculation about its nature and develop- 
ment. Many pathogenetic hypotheses have been 
proposed (Gardner & Fernet 1964). Three of the 
more popular are: (1) that the gas is derived from 
decomposition of secretions or bacterial debris 
entrapped in vaginal folds or in occluded glands; 
(ii) that the cysts originate from dilated lymph 
spaces; (iii) that atmospheric air is pressurized 
into interstitial spaces in the submucosa. None 
of these suggestions is wholly satisfactory. It ts 
now generally accepted that the cysts do not 
arise from dilated lymph sinuses but rather by 
gaseous distension of tissue spaces (Bender & 
Jeffcoate 1950). Each cyst appears to be sep- 
arate and unconnected to its neighbours and 
contains gas under pressure (Gardner & Fernet 
1964). Because it appears that the gas is con- 
tinually being absorbed, an endogenous source 
must exist. The gas has been found to have a high 
carbon dioxide content (Gardner & Fernet 
1964) in keeping withrits production by cellular 
metabolism. They also noted a strong associ- 
ation with trichomonal and Haemophilus 
vaginalis vaginitis, and found that the severity of 
the emphysematous vaginitis paralleled the 
severity of the infection. Therefore it may be 
more than mere coincidence that the subject of 
this report had a trichomonal infection. 

This case was slightly unusual in showing 
fibrosis and severe inflammation in addition to 
gas-filled cysts. Persistent trichomonal infection 
provokes chronic inflammation around para- 
urethral glands with squamous metaplasia (Riba 
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Fig. 1. Large cystic spaces in the submucosal connective tissue (haematoxylin & eosin x 30). 





Fig. 2. A small cyst partially lined by foreign body type giant cells (haematoxylin & eosin x 300). 
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1956) and it seems not unreasonable to suggest a 
similar response to this protozoon in the cervix. 
Although most cases of emphysematous vag- 
initis are of little consequence clinically, our 
patient demonstrates that when combined with 
chronic inflammation the condition can mimic 
cervical carcinoma macroscopically. While the 
pathogenesis of emphysematous vaginitis 
remains obscure and the cause of the cervicitis in 
our patient remains unproven, it 1s suggested 
that trichomonal infection 1s the common factor. 
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SHORT COMMUNICATIONS 


The relation between fetal heart rate and 
Doppler flow velocity waveform A/B ratio 


F. M. Fairlie Research Registrar, The 
Royal Maternity Hospital, Glasgow, J. J. 
Walker Senior Lecturer, Department of 
Obstetrics and Gynaecology, University of 
Glasgow & G. D. Lang Senior Lecturer, 
Department of Obstetrics and 
Gynaecology, University of Leicester 


Doppler ultrasound is a non-invasive method of 
monitoring changes in blood flow velocity. It can 
be used to study the response of the fetoblacen- 
tal and uteroplacental circulations to drugs 
which potentially may alter fetal and maternal 
blood flow. Giles et al. (1987) used continuous 
wave Doppler to investigate the effect of fluid 
loading and epidural analgesia on umbilical and 
uteroplacental flow velocity waveforms before 
elective caesarean section. They recorded a sig- 
nificant decrease in the ratio of peak systolic to 
end-diastolic frequencies (A/B ratio) following 
both fluid loading and epidural analgesia. A fall 
in A/B ratio is thought to reflect a decline in 
peripheral resistance (Trudinger et al. 1985). 
Giles et al. (1987) concluded that fluid loading 
and epidural analgesia benefit the fetus by 
improving placental perfusion. We have embar- 
ked on a similar study, investigating the effect of 
spinal analgesia on umbilical artery flow velocity 
waveforms. Recordings were taken before and 
after loading the maternal vascular system with 
| litre of Hartmann s solution and 5, 10 and 15 
min after injection of 2-5 ml of 0:5% bupiva- 
caine. In the four patients studied to date, we 
have been unable to show a consistent increase 
or decrease in A/B ratio, but three of the four 
patients showed a change in fetal heart rate 
(FHR) during the study and we wondered if this 
could explain the different trends in the A/B 
ratio. A plot of FHR against A/B ratio for each 
recording from the four patients showed a sig- 
nificant negative correlation (Pearson's correla- 
tion coefficient, r= —0-82; n = 20; P«0-0001). 
To investigate this observation further, we 
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recorded umbilical artery flow velocity wave- 
forms during labour, a situation where signifi- 
cant changes in fetal heart rate may occur over 
short time intervals. 


Subjects and methods 


Continuous wave Doppler ultrasound was used 
to record umbilical artery flow velocity wave- 
forms from 34 patients showing decelerations of 
the FHR during labour. Doppler signals were 
recorded on two occasions from each patient. 
between contractions with a FHR of 2120 beats/ 
min and during contractions when the FHR fell 
<120 beats/min. The Doppler scanner had a 
200 MHz thump filter and all recordings were 
stored on magnetic tape. The A/B ratio was 
calculated for a minimum of five waveforms 
during each recording period and a mean value 
calculated. 


Results 


There was a significant negative correlation 
between the A/B ratio and FHR (Pearson's cor- 
relation coefficient, r= —0-61; P«0-0002) as 
shown in Fig. 1. 
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Fig. 1. The relation between fetal heart rate and the 
A/B ratio of the umbilical artery flow velocity wave- 
form (Pearson's correlation coefficient, r= —-(-61: 
P0002 ). 


Discussion 


Although we accept that not all factors affecting 
blood flow in labour may be relevant ante- 
natally, we believe that the correlation between 
FHR and A/B ratio would explain some of the 
waveform variation in our spinal study. The rela- 
tion between FHR and A/B ratio has been noted 
by other workers (Pearce 1987) and is important 
to remember when investigating the effect of 
drug therapy on Doppler flow velocity wave- 
forms. A change in the waveform pattern cannot 
be automatically attributed to a drug effect and 
may be due to a variation in other factors such as 
the FHR. 


Prediction of small-for-gestational-age 
infants using a specially calibrated tape 
measure 


Matthews Mathai Reader in Obstetrics and 
Gynaecology, Christian Medical College 
Hospital, Vellore 632 004, India 


A simple method of screening for small-for-ges- 
tational-age (SGA) infants uses the comparison 
of fundal height measurements with standard 
fundal height charts for that population (Belizan 
et al. 1978; Calvert etal. 1982; Mathai et al. 
1987). This method has satisfactory sensitivity 
and specificity and is easily understood by 
trained health personnel. If used correctly, the 
combination of fundal height measurements and 
pennatal risk factors can have a predictive 
power as high as any of the other more sophisti- 
cated techniques used in the prediction of SGA 
infants (Villar & Belizan 1986). However, in 
developing countries, figures and charts have 
less meaning for the relatively untrained health 
Worker at the village level. With this in mind, a 
specially calibrated tape measure was designed 
for the prediction of SGA infants. 


Patients and methods 


The fundal height chart used in the Department 
of Obstetrics and Gynaecology, Christian 
Medicai College Hospital, Vellore, India, is 


! based on serial measurements obtained from 250 
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consecutive women with normal pregnancies 
who were delivered at term (Mathai et al. 1987). 
A regression equation,  fundal height 
(cm) = 4-66093-- (0-74468 x gestation in weeks) 
was obtained from these data and a regression 
line was drawn. Since a 4-week lag in fundal 
height is a criterion for the clinical prediction of 
SGA, any measurement of fundal height falling 
3 cm or more below the regression line for that 
gestation was considered predictive of SGA. 
These 'cut-off levels' of fundal height calculated 
for 2-week intervals from 20 to 40 weeks gesta- 
tion were marked on a tape measure. Each cal- 
ibration was labelled as the corresponding 
gestation in weeks for that level. 

This preliminary study was done in the ante- 
natal clinics of Obstetric Unit II at the Christian 
Medical College Hospital, Vellore, between 
March 1985 and January 1986. The specially cali- 
brated tape measure was used during routine 
examination by medical students and junior 
house officers to screen for SGA. Each observer 
had been instructed by the author on the stan- 
dard technique of measurement. Symphysial 
fundal height was noted directly on the’ tape 
measure and any measurement of fundal height 
falling at or below the ‘cut-off level’ for that 
gestation was considered predictive of SGA. 
These diagnostic predictions were compared 
with actual birthweights. 


Results 


The results of screening 253 women with low- 
risk pregnancies for SGA are summarized in 
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Table 1. Prediction of small-for-gestational-age infants 
in 253 low-risk pregnancies 


Correct Incorrect 

Birthweight diagnosis diagnosis 
< 10th centile 23 7 
10th centile 177 46 


Table 1. The sensitivity and specificity rates were 
77% and 79% respectively. 


Discussion 


The results of this preliminary study of the use of 
the spectally calibrated tape measure in predict- 
ing SGA are encouraging. These results are 
comparable with those reported with the use of 
standard fundal height charts (Belizan etal. 
1978; Calvert etal. 1982; Mathai etal. 1987). 
The specially calibrated tape is less expensive, 
equally reliable and simpler to use than the stan- 
dard fundal height charts. The use of similar 
specially calibrated tape measures for the diag- 
nostic prediction of SGA may be easily taught to 


health workers with minimal training. Early pre- 
diction of SGA and referral to larger centres for 
appropriate perinatal care may eventually 
reduce the perinatal mortality and morbidity 
associated with this condition. 
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Huntleigh DFM allows antepartum monitoring to 
be carried outat the patientshome or healthcentre... 
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...and transmitted to hospital in 45 seconds for 
expert interpretation. 
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CORRESPONDENCE 


The effect of fetal heart rate on umbilical artery 
flow velocity waveforms 


Dear Sir, 

I agree with Mires et al. [Br J Obstet Gynaecol 
(1987) 94, 665—669] that it is important to take 
fetal heart rate (FHR) into account when analy- 
sing blood flow velocity waveforms, especially 
because there is a clear inverse relation between 
FHR and indicators of peripheral vascular resis- 
tance, such as pulsatility index (PI), A/B ratio 
and resistance index (RI). I was surprised that 
the authors were unable to find any published 
study on this subject. Our group has reported on 
the relation between FHR and PI in the fetal 
descending aorta (van Eyck et al. 1985a,b) and 
also in the umbilical and fetal internal carotid 
artery (van Eyck et al. 1986a,b,c,d). We are 
looking forward to the studies that are currently 
being undertaken by the group in Dundee in 
order to compare their results with ours (van 
Eyck et al. 1987, 1988; van den Wijngaard et al. 
1988). Mires et al. (1987) do not discuss the 
importance of the degree of the inverse relation 
which might give more information about the 
peripheral vascular resistance than a single PI 
measurement, even whenitiscorrected for FHR 
(140 beats/min). When the FHR is low, the time 
that the blood flow during diastole is submitted 
to the slackening force of the peripheral vascular 
resistance will be longer, resulting in a reduced 
end diastolic velocity (EDV) and averaged 
velocity (AV) (van Eyck 1985b). According to 
the formula of Gosling & King (1975), 


_ PV-EDV 
= AV’ 


a lower FHR will result in a raised PI. 

The peripheral vascular resistance in various 
fetal vessels, e.g. descending aorta, umbilical 
artery, internal carotid artery and various condi- 
tions, e.g. normal growth, intrauterine growth 
retardation and fetal behavioural states, which is 
responsible for this slackening force, will there- 
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fore determine the degree of this inverse relation 
(unpublished observations). 

J. van Eyck 

Academic Hospital Rotterdam Dijkzigt 

Erasmus University Rotterdam 

Dr Molewaterplein 40 

J015 GD Rotterdam 

The Netherlands 
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Autbors' reply 


Dear Sir, 

We feel that J. van Eyck has misunderstood the 
main points of our paper. These were first, that 
FHR has a marked effect on the qualitative 
indices used to analyse umbilical artery blood 
flow and second, that high ratios may be reflect- 
ing fetal bradycardia and may not be indicative of 
increased placental resistance. His extensive list 
of publications was unhelpful in reference to our 
paper. Although two of the references have been 
published, umbilical artery blood flow is not dis- 
cussed. Several of the references are abstracts 
from international symposia which are not widely 
available ın Britain, and three have yet to be pub- 
lished. We have, however, read van Eyck et al. 
(1987) after it was published and were interested 
to note that behavioural states may be another 

factor influencing fetal blood flow. 
Gary Mires 
Registrar 
Jane Dempster 
Research Registrar 
Ninewells Hospital 
Dundee DD2 95Y 


Dear Sir, 
Recently Mires et al. (1987) reported on the 
relation between fetal heart rate (FHR) and A/B 
ratio in umbilical artery velocity waveforms. The 
authors stated that they had been unable to find 
any published data on this question, but there 
have been several previous reports for both fetal 
umbilical and aortic waveforms (van Eyck et al. 
1985; Thompson et al. 1986; Mulders et al. 1986; 
Lingman & Marsal 1986). These groups have 
used variously the A/B ratio, pulsatility index 
(PI) or Pourcelot ratio (PR or RI), but these 
indices are all closely related (Thompson et al. 
1988). Thompson et al. (1986) found virtually no 
correlation between umbilical artery A/B values 
and FHR (r — —0:11 for 56 normal patients). 
Mulders et al. (1986) found a significant negative 
correlation between the umbilical artery PI and 
FHR in 13 of 19 patients. van Eyck et al. (1985) 
considered the relation between PI, fetal state 
(1F or 2F) and FHR in the descending aorta. The 
aortic PI was state dependent and varied inver- 
sely with FHR in state 2F. Lingman & Marsal 
(1986) reported correlation coefficients between 
the PI and FHR of —0-43 for the descending 
aorta and —0-22 for the abdominal aorta. 

These results indicate a weak association 
between umbilical artery waveforms and FHR, 
but they also indicate the importance of defining 
methodological conditions in Doppler studies. 
Mires et al. (1987) estimated the FHR and A/B 
values visually from single waveforms. No aver- 
aging or other processing was used to obtain 
representative waveforms and minimize errors 
before calculating the waveform indices. Under 
these conditions the sort of variability between 
single observations shown ın their Fig. 3 will be 
maximized rather than minimized. Mires et al. 
(1987) suggested adjusting all A/B values to a 
‘standard’ heart rate of 140 beats/min using the 
equation A/B ratio = observed A/B ratio— 0-014 
(140—observed FHR). This leads to 'correc- 
tions' in A/B values which are very small (e.g. 
+0-28 for a FHR change of +20 beats/min). A 
normal A/B value at 38 weeks could range from 
2-21 (50th centile) to 2-80 (95th centile). Thus 
the magnitude of the correction factor is small 
(approximately 10%) in relation to the A/B 
value. It is not larger than the magnitude of the 
errors to be expected in calculated waveform 
indices (Thompson et al. 1988). 

The effect of FHR on the waveforms is 
stronger in the aorta than in the umbilical artery 
and is related to fetal state. It seems likely that 
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this will be found to be due to changes in the 
peripheral resistance with fetal activity. There 
are a number of fetal and placental factors which 
determine both the FHR and the A/B ratio. It is 
simplistic to treat the effect of FHR on the A/B 
ratio as an artefact which can be eliminated. The 
authors themselves acknowledge this in the Dis- 
cussion where they state that the range of A/B 
ratios at low heart rates in labour is greater than 
could have been expected by FHR alone. 

For the reasons expressed in the above two 
paragraphs we feel that it is most inappropriate 
for A/B values.to be adjusted to a ‘standard’ 
heart rate of 140 beats/min. The umbilical artery 
velocity waveforms provide a method of recog- 
nition of changed circumstances in the fetal vas- 
cular system. The pattern of change in the A/B 
values in the longer term is more important than 
individual absolute values. 

R. S. Thompson 

Research Officer 

B. J. Trudinger 

Associate Professor 

C.-M. Cook 

Technical Officer 

Department of Obstetrics and Gynaecology 
The University of Sydney at Westmead Hospital 
Westmead, NSW 2145 

Australia 
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Authors’ reply 

Dear Sir, 

In reply to the letter from R. S. Thompson etal., 
our findings differ from those of Thompson et al. 
(1986). We have found a significant correlation 
between umbilical artery A/B ratios and FHR 
both antenatally and during labour. As pointed 
out in their letter, other workers have found a 
similar relation to exist between flow velocity 
waveforms in various fetal vessels and FHR. 

It is very apparent from the waveform pat- 
terns that at slower FHR, a lower end diastolic 
frequency is obtained before the next cardiac 
impulse travels down the vessel. Conversely at 
faster FHR a higher end diastolic frequency is 
obtained because the cardiac impulses are occur- 
ring more frequently. We have shown this in 
practice. We agree that if the FHR does not 
differ greatly from the norm then the correction 
factor will be less important. However, in the 
small number of patients with slow or rapid heart 
rates, false negative or false positive results 
could occur. Although such cases will be small in 
number compared with the total cases tested, 
they could well comprise a significant number of 
compromised fetuses and thus, like so many pre- 
vious tests, lead to false complacency or perhaps 
more commonly unnecessary interference. 

We are aware that other sources of error exist 
and that many factors may affect the A/B ratio 
obtained. Our paper shows that the effect of 
FHR is a factor which has been identified and 
can be minimized by allowing a correction factor 
to be made. We feel that this is an advantage, not 
a disadvantage. 

We agree entirely with the concluding com- 
ment from R. S. Thompson in that long-term 
changes in the A/B values are more important 
than individual absolute values. 

Gary Mires 
Registrar 

Jane Dempster 
Research Registrar 
Ninewells Hospital 
Dundee DD2 9SY 
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BOOK REVIEWS 


Prevention of Preterm Birth: New Goals and New 
Practices in Prenatal Care edited by E. Papier- 
nik, G. Bréart & N. Spira. Inserm, Institut 
National de la Recherche Medicale, 101 Rue de 
Tolbiac, 75654 Paris, Cedex 13, France, 475 
pages with figures and tables, FF 200 


Preterm birth ts such a disadvantage for the neo- 
nate, whether in a singleton or multiple birth, 
that it is not surprising that so much endeavour 
has been devoted to its prevention. Interpreta- 
tion of changes in preterm delivery rates is diffi- 
cult, as some countries have no routinely 
collected data, and in others, such as the USA, 
missing data about gestational age occurs most 
frequently in the social groups and geographical 
areas where the problem is thought to be great- 
est. In France, there does seem to hav2 been a 
greater reduction in preterm delivery rates than 
other countries have experienced, and there is of 
course great interest in French medical and 
social interventions and their evaluation. These 
were described and discussed in detail, together 
with papers from many other countries, at an 
important symposium in Evian in 1985, of which 
this book is a report. Papers both in English and 
in French are included; but this should not deter 
Anglophones as there are summaries in English 
throughout and some French authors have 
shamed us by writing in perfect English. 

The main outcome measure considered 1s pre- 
term delivery itself, but low birthweight, peri- 
natal mortality, uptake of services offered, and 
their cost-effectiveness, are also discussed. The 
question of whether interventions skould be 
offered to all women or only to those at high risk 
of preterm labour is an interesting one, and it is 
paradoxical that although so much pioneering 
work on detection of risk was done by Fapiernik 
in France, Rumeau-Rouquette considers the 
risk approach to have been a relative failure at 
the national level. Her thoughtful summary 
chapter makes interesting reading. 

Most of the interventions described in this 
book are social or medicosocial in caaracter, 
which is not surprising in view of the paucity of 
evidence for the effectiveness of purely medical 
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treatments such as drugs, cerclage etc. Measures 
including home visits by midwives or by family 
workers, antenatal education and modification 
of patterns of work, are proposed in studies from 
the USA, France (including Martinique), 
Australia and Britain. Many of the studies 
described were not yet complete, but it 1s well 
worth reading the reports of their progress and 
planning. The dilemma as to whether all studies 
should be controlled, and the problems of con- 
vergence and contamination that may occur 
even if they are, are well ventilated. 

The book is well organized into sections and 
should appeal particularly to obstetricians with 
an interest in ascertaining the value of their rou- 
tine practices, in teasing out just what it 1s that is 
having a beneficial or negative effect, and in 
what happens to the women who cannot or will 
not accept any medical measures but may have 
social or economic problems needing a different 
approach. 

Marion Hall 


Current Therapy in Surgical Gynecology edited 
by Celson-Ramon Garcia, John J. Mikuta & N. 
G. Rosenblum. B. C. Decker, Inc., Toronto, 
Philadelphia, 1987, 237 pages with figures and 
tables, £36.00 


This book is a particular pleasure to read, not 
just for its content, but also for its language. The 
editors have ensured that all the contributed 
chapters are written in a clear and economic 
style, avoiding the infelicities of expression 
which are sometimes evident in American 
medical texts. 

The introductory section on pre-operative 
assessment and postoperative care provides 
ample but compact guidance. Included is an 
impressive and salutary table listing 51 compli- 
cations which can result from central venous 
catheterization, and 20 adverse metabolic con- 
sequences of intravenous hyperalimentation. 
There is a good account of septic shock and its 
management. 

In the core of the book are the chapters deal- 
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ing consecutively with the operative procedures 
(major and minor) of gynaecological practice, 
and they breathe a wealth of experience. Every 
young gynaecologist should read A. C. Richard- 
son's account of abdominal hysterectomy, with 
its insistence on the finesse of good technique— 
fine needles and suture materials, gentle 
accurate dissection and, above all, respect for 
tssue His results speak for themselves 1000 
hysterectomies with a mean hospital stay of 3-2 
days! 

Some contemporary controversies are also 
covered. One contributor presents clearly and 
convincingly the case against ovarian ablation at 
the time of hysterectomy in the woman over 40. 
Another argues the case for selective use of sub- 
total hysterectomy in settings where cervical 
cytology and colposcopy are available. There 
are presented comparative trials of Hulka clip 
versus bipolar diathermy for laparoscopic steril- 
ization, concluding that bipolar diathermy is the 
procedure of choice. This the reviewer would 
endorse but is less than happy with the declara- 
tion that the Manchester operation ‘is an archaic 
procedure, of historic interest. only'. Such 
sacrilege! 

The alternatives and contraindications to sur- 
gery are also discussed where appropriate ın a 
very balanced way. There is a satisfactory index 
but no references Overall the book is highly 
commended. 

Philip R. Myerscough 


Diagnostic Imaging of Infertility edited by Alan 
C. Winfield & Anne Colston Wentz. Williams & 
Wilkins, Baltimore, 1987, 237 pages with figures 
and tables, £39.00 


This 1s mainly a text on hysterosalpingography 
but with an introductory chapter on clinical 
aspects of infertility and concluding chapters on 
ultrasonography and on investigation of the 
male to try to give the book credibility as a 
general account of diagnostic imaging in the 
management of the subfertile couple. The chap- 
ter on clinical aspects is brief and pitched at a 
level appropriate for undergraduates; it will not 
be found illuminating by practising gynaecolo- 
gists The eight chapters on hysterosalpingo- 
graphy are detailed, comprehensive and well 
illustrated. There is an occasional tendency to 
repetition and to inconsistency—it is difficult to 
reconcile, for example, the statement that hys- 
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terosalpingography is ‘non-invasive’ with the 
description of the 11 reported deaths attributed 
to the procedure (five from embolism, six from 
infection). Discussion of the ments of hys- 
terosalpingography in comparison to those of 
laparoscopy for tubal assessment appears 
inappropriately late in the text; comparison with 
hysteroscopy to assess the uterine cavity 1s very 
sketchy. The chapters on ultrasonography tn 
gynaecology and in early pregnancy are compe- 
tent but some of the ultrasonograms are of disap- 
pointing quality. Recent uses of ultrasound to 
monitor ovulation induction and to aid egg 
retrieval could have received more attention 
For those with a special interest in hys- 
terosalpingography this book should prove use- 
ful for reference. It was, I suspect, written more 
for radiologists than gynaecologists; it will cer- 
tainly appeal more to the former group. 
J. Nellson 


Ovarian Malignancies: Diagnostic and Thera- 
peutic Advances (Clinical Obstetrics and Gynae- 
cology edited by M. Steven Piver. Churchill 
Livingstone, Edinburgh, 1987, 302 pages with 
figures and tables, £45.00 


The present interest in ovarian cancer is demon- 
strated by the fact that there are now several 
good books available on this topic. There is, 
however, a good reason for advocating that 
gynaecologists add this particular volume to 
their library, in that this book not only gives a 
comprehensive review of the state of the art in 
the management of ovarian cancer at the present 
time, but also devotes considerable attention to 
dealing with specific and important aspects of 
these tumours. For instance there is an increas- 
ing need to advise patients on the risk of 
developing ovarian cancer and this topic ts dis- 
cussed in detail both in a chapter on the epr- 
demiology of ovarian cancer, and in one devoted 
solely to hereditary factors. A minor criticism of 
the latter chapter is the complicated diagrams 
showing family trees which, by being too 
detailed, are difficult to follow. Another impor- 
tant topic is borderline malignancy, as most 
gynaecologists are aware there are difficulties in 
deciding on the management of borderline 
ovarian carcinoma when it has spread beyond 
the ovary. In this regard the chapter devoted to 
borderline tumours includes recent data show- 
ing that invasive peritoneal deposits appear to be 
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associated with a poor prognosis and therefore 
adjuvant chemotherapy should be given regard- 
less of the pathology of the primary lesion. For 
other cases of borderline tumours chemotherapy 
has not been shown to be of any efficacy This 
book is of particular value to gynaecologists 
needing a reference work in order to deal with 
the rare non-epithelial ovarian tumours, for 
example germ cell, sex cord-stromal tumours 
and ovarian sarcomas. These are dealt with in 
great detail covering several chapters 

For each tumour pathology, diagnosis and 
treatment are included and special attantion is 
given to the extent of initial surgery, as for 
example in germ cell tumours in young women, 
with the advent of modern chemotherapy, both 
survival and fertility can be preserved. Radio- 
therapy has little place even in dysgerminoma 
despite its radiosensitivity because of the risk of 
infertility. For the common epithelial tumours 
one chapter deals with the staging and treatment 
of early cases, i.e. stages I and II, including 
surgery, chemotherapy and radiotherapy both 
external and intraperitoneal. The author's 
approach is that of a critical analysis of past 
papers so that the reader is helped to determine 
for him or herself the value of present therapy. 
Following radical surgery the benefit of adjuvant 
chemotherapy or radiotherapy in stage I car- 
cinoma remains unproven but is advocated for 
those at greatest risk of recurrence, 1.e. those 
with poorly differentiated tumours. The same 
critical approach 1s used in chapters on the value 
of second look surgery, radiation therapy and 
chemotherapy for advanced epithelial ovarian 
carcinoma. In addition, there 1s an excellent 
well-illustrated chapter on the pathology of 
ovarian tumours and further chapters on diag- 


nosis, tumour markers 
techniques. 

In summary, this is overall an excellent cri- 
tique of present day management of ovarian 
tumours, both the common epithelial and the 
rarer non-epithel:al tumours, which should 
prove helpful to all gynaecologists. I strongly 
recommend it. 


and radiological 


Joanna Lambert 


Books received some of which may be reviewed at 
a later date 


Caesareans: An Explanation and Preparation by 
Elliot Philipp. Sidgwick & Jackson, London, 
1988, 148 pages, £12.95 


The Contraceptive Ethos (Philosophy and Medi- 
cine 27) edited by Stuart F Spicker, William B 

Bondeson & H  Trstram Engelhardt Jr. 
D. Reidel Publishing Company, Dordrecht, 
1987, 254 pages, £32.95 


Protocol for High-Risk Pregnancies edited by 
John T. Queenan & John C. Hobbins. Medical 
Economics Books, Oradell, NJ, 1987, 449 
pages, £22.50+£1.50 postage 


Bacterial Vaginosis by W. I. van de Meyden. Van 
Gorcum, The Netherlands, 124 pages illus- 
trated, Dfl 35 


Cervical Cancer: And How To Stop Worrying 
About It by Judith Harvey, Sue Mack & Julian 
Woolfson. Faber & Faber Ltd, London, 1988, 88 
pages, £3.95 


The Hypertensive Disorders of Pregnancy 
(Report of a WHO Study Group, Technical 
Report Series 758) World Health Organization, 
Geneva, 1986, 114 pages, Sw. fr. 16 


Directions to contributors 


All papers should be sent to The Editor British Journal of 
Obstetrics and Gynaecology. 27 Sussex Place. Regent's Park 
London NW14RG Papers received arc assumed to have been 
submitted exclusively to the British Journal of Obstetrics and 
Gynaecology and all authors must give signed consent to 
publication in a letter sent with the manuscript. The Editor 
will decide on the time of publication and retains the usual 
nght to modify the style and length of a contnbutton. major 
changes will be agreed with the author(s) 


Presentation of manuscripts 

Two copies of the manuscnpt and illustrations should be sent 
Manuscripts should be typed double spaced on one side of the 
paper, with wide margins The names of author(s) and their 
appointment(s) and addresscs at the time of preparation of the 
manuscript should be given Authors are advised to keep a 
copy of all manuscripts, as no responsibility can be accepted 
for loss 

Reports of original work should usually be arranged in the 
conventional order of summary. introduction. methods. 
results. discussion, acknowledgments and references. with 
suitable headings for cach part Two further sub-divisions, 
with appropriately less significant headings. can be used. the 
third order heading runs on with text at a paragraph opening 
Results may be presented tn the text. ın tables and/or figures. 
but the text should. in general. comment on rather than repeat 
information in tables The summary should contain a factual 
account of the methods and results in not more than 150 
words, rather than a description of the subject of the paper and 
thc opinions of thc author(s) 

Case reports and short communications do not require a 
summary or introduction. Short communications should not 
exceed 600 words and contain no morc than onc table or 
figure 


Tables and 

Tables and figures should be separate from thc text, with their 
positions indicated in the text margin. Both are numbered 
with arabic numerals Colour illustrations are allowable only 
in special circumstances and the author will be expected to 
mect the cost of reproduction 

Figures should be marked on the back (light in pencil) with 
the name(s) of the author(s). the figure number, and the top 
indicated Each should have a descriptive legend typed on a 
sheet separate from the figure Photographs should be 
unmounted glossy bromide prints of good contrast 

Figures consist of all material which cannot be set tn type, 
such as photographs, linc drawings. ctc Tables are not 
included in this classification and should not be submitted as 
photographs Original X-ray films should not bc sent—glossy 
prints must bc submitted 

Linc drawings should be on white board, arranged to 
conserve spacc, and should allow for reduction to 65 mm 
(single column) or 134 mm (double column) 

Typewnitten lettenng should not be used on illustrations and 
explanations should appear tn the legend not on the figure 
itsclf 

The identity of patients tn illustrations should be concealed 
by masking the face or eyes, or written. permission. for 
publication from thc patient or the parent or guardian must be 
supplied 


Units and abbreviations 

Measurements should be expressed in SI units with the 
exception of haemoglobin (g/dl) and blood pressure (mmHg) 
If the original observations were recorded m other umts this 
should be stated, together with the appropriate conversion 
factors Standard abbreviations, without punctuation, are 
used Units, Symbols and Abbreviations (1977) published by 


the Royal Society of Medicine. provides a useful. guide 
Abbreviations arc used sparingly and only if a lengthy name or 
capression is repeated frequently throughout the manuscript 
Words must appear m full on first appcarance in both summary 
and text. followed by the abbreviation in parenthesis 

Drugs are described by their official names but trade names 
should bc indicated in brackets thc first timc a drug is quoted in 
the main text 


Statistics 
Authors should describe clearly the design of their 
investigation and the source of the data All statistical 
methods should be specified so that it 1s clear which was used 
where Papers omitting this information may be returned 
without review The basic principle to follow is to supply 
suffiacnt information about the design and methods of 
analysis to allow the research to be repeated by someone cise 
Some points of detail to note are 
(1) It is not acceptable to present the results of a statistical 
analysis solely by a P valuc—actual results such as 
means or proportions should always be given, along 
with the test statistic 
(2) The use of confidence intervals is encouraged. 
(3) The symbol + should not be used when presenting SE 
or SD. Presentation such as ‘the mcan was 14-2 
(SD 3 2) mg’ is preferred 
(4) When paired comparisons are made it 1s desirable to 
indicate the variability of within-pair differences 
(5) Unusual methods of analysis should be described 
and/or referenced 
Authors are referred to the gencral statistical guidelines of 
Altman et al (1983) for advice about the presentation and 
interpretation of the statistical aspects of their research 
Altman, D G . Gore, S M, Gardner, M J & Pocock, 
S J (1983) Statistical guidelines for contributors to 
medical journals Br Med J 286, 1489-1493 


Human experiments 

Manuscripts should contain a statement that the work was 
approved by the ethics commuttce of the institution in which it 
was done and that subjects gave tnformed consent to the work 
The editors reserve the night to reject papers if they consider 
the ethical justification to be questionable 
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In the text, use the name of the author(s) followed by their 
date of publication, where there are two authors use the form 
Smith & Brown 1972, where there are more than two authors 
use Robinson et al 1979 
Arrange thc list of authors quoted at the end of the text in 
alphabetical order set out as follows 
Name(s) and initials of all autbor(s), year of publication (in 
brackets). title of the article, name of the journal (abbreviated 
according to index Medicus). volume number, first and last 
page numbers In the case of books the order is Name(s) and 
initials of author(s), year of publication (1n brackets), full title, 
edition, publisher and place of publisher. page numbers 
Where appropriate, the chapter title and the names of the 
editors should be grven 
References to ‘personal communications’ and ‘unpublished 
work" may be quoted in the text but should not be included in 
the references Examples of the style to be used are given 
below 
Trudinger, B J, Lewis, P J & Petit, B (1979) Fetal 
breathing in intrauterine growth retardation Br J 
Obstet Gynaecol 86, 432-436 
Hytten. F E & Leitch, I (1971) The Physiology of 
Human Pregnancy 2nd edn, Blackwell Scientific 
Publications, Oxford, p 26 


Proofs and offprints 

Manuscnpts should specify the name and address of the 
author to whom correspondence and page proofs should be 
sent Only essential corrections can be accepted. more 
extensive alterations, which may delay publication, will be 
charged to the author Fifty offpnnts of each paper are 
supplied free, but additional copics may be ordered on the 
pnnted shect sent with the proofs 
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COATED VICRYL* (POLYGLACTIN 910) 
STERILISED BRAIDED SYNTHETIC ABSORBABLE SUTURE 
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Presentation The basic VICRYL 
(Polyglactin 910) Suture is prepared from a 
copolymer of glycolide and lactide. The 
substances are derived respectively from 
glycolic and lactic acids. The empirical 
formula of the copolymer is 
(C3H,0,)m(C3H,O,)n. 


Coated VICRYL (Polyglactin 910) Sutures 
are obtained by coating the braided suture 
material with a mixture composed of a 
copolymer of glycolide and lactide and an 
equal amount of calcium stearate. This 
coating does not affect the biological 
properties of the suture. 


Coated VICRYL (Polyglactin 910) Sutures 
are coloured by adding D & C Violet No 2 
during polymerisation of the lactide and 
glycolide. Sutures may also be manufactured 
in the undyed form. 


These sutures are relatively inert, 
nonantigenic, nonpyrogenic and eicit only a 
mild tissue reaction during absorption. 


Action: Two important characteristics 
describe the in vivo behaviour of absorbable 
sutures. The first of these is tensile strength 
retention and the second, absorption rate or 
loss of mass. 


Subcutaneous tissue implantation studies 
of Coated VICRYL Suture in rats show at 
two weeks post-implantation approximately 
55% of its original tensile strength remains, 
while at three weeks approximately 20% of 
its original strength is retained. 


intramuscular implantation studies in rats 
show that the absorption of these sutures is 
minimal until about the 40th post- 
implantation day. Absorption is essentially 
complete between the 60th and 90th days. 


Uses Coated VICRYL synthetic 
absorbable sutures are intended for use 
where an absorbabie suture or ligature IS 
indicated. 


Dosage and Administration 
By implantation. 


Contra-indications, Warnings, etc. 
These sutures, being absorbable, should 
not be used where extended approximation 
of tissues under stress is required. 


Sutures placed in skin and conjunctiva may 
cause localised irritation if left in place for 
longer than 7 days and should be removed 
as indicated. 


At the discretion of the surgeon, appropriate 
non-absorbable sutures may be used to 
provide additional wound support when 
Coated VICRYL sutures are used in 
ophthalmic procedures. 


The safety and effectiveness of Coated 
VICRYL (Polyglactin 910) Sutures in neural 
tissue and in cardiovascular tissue have 
not been established. 


Pharmaceutical Precautions 
Do not re-sterilise. 


Legal Category. 
Not applicable. 


Package Quantities Various lengths of 
material packaged in sealed aluminium foil 
sachets. This primary pack is contained in a 
peel-apart secondary pack. The unit of 

sale is 12 packs contained in a film 
wrapped drawer style carton. 


Further information No suture related 
adverse reactions were reported during 
clinical trials, although a number of minor 
reactions were classified as being of 
unknown cause. 
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20th Annual Meeting 
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Cork, Ireland 
July 27 - 29th 1988 
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Cork 
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SEX THE 
MANUAL 


Dr Patricia Gillan 


This thorough and practical manual will be an 
invaluable quide for use in the practice of sex 
therapy. 

The author, a highly-respected theraoist, 
presents a step-by-step quide for all professionals 
involved in counselling. The book conveniently 
divides sexual problems into the difficult and easy 
to treat. Each problem is fully discussed and waysin W 
which they can be treated and managed outlined. 
Discussion techniques are explained and illustrated N 
by actual case studies with patient/ therapist dialogues. 
The author has pioneered Group therapy and she 
discusses managing women's groups, men's groups 
and mixed groups. She also makes reference to ethnic, 
social and religious factors which often play a significant 
part in sexual attitudes. 


352pages paperback 063201938 7 £14.95 | 
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Provera Tablets 5mg Dosepa 
10mg once a day for 10 days 
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bbreviated Data Sheet Copy: For prescribing information, see data sheet, Provera 5mg: Mex 
esterone acetate, Presentation: Tablets containing 5mg mecdroxvprogesterone acetate, Uses: Dyst 
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COMMENTARY 


Methods of treatment for cysts and abscesses of 


Bartholin’s gland 


Cysts and abscesses of Bartholin’s gland, 
although a minor condition, cause significant 
pain, discomfort and disability. The condition 
appears most common during the reproductive 
years; 83% of patients are between 20 and 50 
years of age (Azzan 1978). 

In 1677, Caspar Bartholin, the Danish ana- 
tomist, accurately described the location of the 
paired greater vestibular glands which were 
named after him. The main function of Bar- 
tholin’s gland is to keep the vestibular surface of 
the vulva moist by its continual secretion (Word 
1966). A cyst of the gland duct develops as a 
result of occlusion of the duct ostium and a 
primary abscess of the gland is due to infection, 
either pyogenic or gonorrhoeal. 

Many methods had been used to treat cystic 
enlargement of Bartholin’s gland with various 
results. The aim of the treatment should be the 
preservation of the gland and its function. Resol- 
ution of the condition occurred in a high propor- 
tion, but recurrences varied according to the 
techniques employed. A technique that had no 
observed recurrences within at least 2 years 
could be considered most appropriate for 
modern treatment of Bartholin’s cyst/abscess. 

The earliest reported attempts were made in 
the 1930s. A fistula was produced using large 
braided silk loops, triangular metal rings and 
V-shaped springs inserted into the cyst through 
one or two stab wounds. The foreign body thus 
inserted caused so much discomfort that no 
patient allowed it to remain long enough for an 
epithelialized fistula to form (Davies 1948). 
Thus, this method of treatment was abandoned. 

Davies (1948) recommended packing the cyst 
with gauze. The pack was changed twice weekly 
for 3 weeks, during which time epithelialization 
of the new ostium occurred. This technique 
required six attendances by the patient to the 
clinic, and was therefore time consuming for 


both patient and doctor. It also caused some 
discomfort. 

A more acceptable technique which required 
only two attendances involved the use of an 
inflatable bulb-tipped catheter. This was first 
introduced by Krieger & Crile (1952) and modi- 
fied later by Word (1964, 1966) who had used it 
in 60 patients without complications. After a 
small incision had been made, the catheter was 
inserted and the balloon inflated with 2-5 ml of 
water. The distal end of the catheter was then 
tucked into the vagina and the catheter was left 
in situ for 4—6 weeks during which time a fistula 
would epithelialize. Recurrences were uncom- 
mon with this technique which caused little dis- 
comfort (Kovar & Scott 1983). Goldburg (1970) 
obtained good results with this technique and 
reported arecurrence rate of only 1396. Kovar & 
Scott (1983) recommended small stab wounds. 
However, the technique did not enjoy wide 
acceptance and has been largely overlooked 
since. 

Another method of treating Bartholin's cysts 
and abscesses involved aspiration with an intra- 
cath. This technique when performed under 
topical anaesthesia (as first line of management) 
allowed prompt identification of the causal 
organism (Cheetham 1985). It would appear 
that a primary Bartholin's abscess (one that is 
not related to an existing cyst) is commonly 
caused by Neisseria gonorrhoeae (Friedrich 
1983). Aspiration of Bartholin’s cysts and 
abscesses under topical anaesthesia (ethyl chlo- 
ride) is cheap and easy to perform as an out- 
patient procedure and patients reported 
immediate relief after evacuation of the 
abscess’s contents. Poma (1982) reported that 
this method of treatment showed no recurrences 
after 12 months. However, if there were pockets 
of pus, more than one puncture might be 
needed. 

Marsupialization provides another technique 
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for treating Bartholin’s cysts and abscesses 
which requires only one attendance and which 
involves little or no discomfort. It was first 
described by Jacobson (1960) who reported a 
recurrence rate of only 2.8%. After a simple 
incision of the cyst, the cut edge of the Ening and 
that of the labial skin were sutured together. 
Other workers (Blakey et al. 1966; Azzan 1978; 
Oliphant & Anderson 1960) have reported suc- 
cess rates that were less spectacular. Mathews 
(1966) surveyed the results obtained at the 
Chelsea Hospital for Women, London, for the 
period 1960-1966 and concluded that marsupial- 
ization was a safe method and had a low recur- 
rence rate which could be further reduced if a 
Yates' drain bad been used. 

Up to the late 1960s a Bartholin's cyst was 
often treated by primary excision, and an acute 
abscess by incision and drainage, perhaps fol- 
lowed later by excision. Excision of Bartholin's 
duct or gland was associated with high morbidity 
such as haemorrhage, haematoma formation, 
moderate postoperative pain and later dys- 
pareunia from considerable scarmng. Now 
excision of Bartholin’s gland is only indicated 
when there is suspicion of malignancy. 

The carbon dioxide laser now offers an alter- 
native means of treating Bartholin’s cysts. After 
a simple incision, the cyst wall is vaporized from 
inside. The laser surgery is rapid and uncompli- 
cated and healing occurs without scar formation 
(Davis 1985; Lashgari & Keene 1986). This 
method offers several advantages over the more 
conventional methods: only one treatment is 
usually required, a low failure rate of about 11% 
has been reported in the small-scale studies by 
Davis (1985) and Lashgan & Keene (1986), and 
little or no morbidity. It can be done under local 
anaesthesia in the outpatient clinic. The whole 
process takes 10-15 min and healing is Zomplete 
by 2-3 weeks. There 1s usually no postoperative 
pain or infection and sexual functicn is not 
impaired. Adjacent thermal damage and tissue 
reaction have been shown to be minimal 
(Lashgari & Keene 1986). The defect czeated by 
the laser persists for a sufficient time to allow a 
fistula to form. The disadvantage is that the laser 
apparatus is expensive to install and maintain. 
So far only small-scale studies of this technique 
have been published (Davis 1985; Lashgari & 
Keene 1986). Further studies are needed to con- 
firm the potential of this exciting new develop- 


ment in the treatment of this common and 
distressing condition. 
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Genetic amniocentesis in twin pregnancies 


L. PIJPERS, M.G.J. JAHODA, R.P.L. VOSTERS, M.F. NIERMEIJER, 


E. S. SACHS 


Summary. Eighty-three patients with twin pregnancies were seen at the 
University Hospital of Rotterdam between 1 January 1980 and 31 
August 1985 for prenatal genetic studies. No abnormal karyotypes were 
found. Amniotic fluid was successfully obtained from both amniotic sacs 
in 77 patients. In two pregnancies elevated levels of alpha-fetoprotein 
(AFP) were found in both sacs. One of these pregnancies was termi- 
nated and the other continued until term. One pregnancy miscarried 4 
weeks after amniocentesis at 19 weeks gestation; three women were 
delivered between 23 and 28 weeks, 36 at between 28 and 37 weeks and 
42 women after 37 weeks. The perinatal mortality rate was 55/1000 (9 of 
164). These results show that genetic amniocentesis is a safe and reliable 
technique in twin pregnancy but the interpretation of elevated AFP 
levels is complicated by the fact that AFP diffuses across the amniotic 
membranes between the two sacs. 


The safety of genetic amniocentesis in the 
second trimester of pregnancy has been widely 
proven by several studies from large centres 
(Golbus et al. 1979; Sachs et al. 1982). Before 
1974 a twin pregnancy was considered a contra- 
indication for amniocentesis; since then a small 
number of studies have reported different con- 
clusions. The rate of miscarriage was found to be 
increased in some studies (Simpson et al. 1976; 
NICHD Study Group 1976; Palle et al. 1983), 
but not in others (Elias et al. 1980; Filkins & 
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Russo 1984; Taylor et al. 1984). This paper pres- 
ents our experience with genetic amniocentesis 
in 83 twin pregnancies during a period of 5-5 
years. 


Subjects and methods 


Between January 1980 and August 1985, 83 twin 
pregnancies (1:296) were observed in a total of 
6960 genetic amniocenteses in our department. 
The indications for amniocentesis in the 83 twin 
pregnancies were advanced maternal age in 39 
women, risk of chromosomal abnormalities in 
nine, risk of X-linked diseases in one, risk of 
neural tube defects in 32 and risk of renal abnor- 
malities in two women. 

The chromosomal analysis and the amniotic 
fluid alpha-fetoprotein (AFP) assay were done 
in the Department of Clinical Genetics in the 
same hospital. At the initial visit in the first 
trimester each patient had an obstetric and 
genetic assessment. Obstetric assessment 
included a real-time ultrasound examination to 
check the number of fetuses, fetal heart rate, 
fetal biparietal diameter (BPD) and crown- 
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rump length measurements. All twins were diag- 
nosed. Parents were given detailed information 
about the procedure and its possible -isks and 
implications; they all gave informed consent to 
attempts at separate sampling of both amniotic 
sacs All amniocenteses were performed at 
between 112 and 143 days gestation by three 
experienced gynaecologists. The BPD measured 
3-4 cm in all fetuses. Before amniocentesis a 
careful ultrasound examination included 
measurement of the BPD or femur length, 
assessment of fetal heart rate, of the pr2sence of 
stomach and urinary bladder, localization of the 
placenta and the septum between the amniotic 
sacs. A suitable pool of amniotic fluid was 
located in each sac and the puncture sites were 
marked on the abdominal wall. In the case of an 
anterior placenta without a window, the thinnest 
part of the placenta was chosen to minimize 
damage to the fetal vessels. After disinfection 
and local anaesthesia of the abdominal wall, a 20 
gauge 3-5 inch needle was inserted into the first 
amniotic cavity and 20 ml of amniotic fluid were 
obtained. The fluid in the first amniotic sac was 
then marked by injection of 1-5 ml cf indigo- 
carmine. The second puncture site was prepared 
similarly. When dye-stained fluid was obtained 
ultrasound examination was repeated and 
another attempt was made to obtain fluid from 
the second sac. In 62 patients there were two 
` needle insertions, in eight patients three inser- 
tions and in 13 patients four insertions. Rhesus- 
negative women without antibodies were given 
125 ug anti-D immediately after amniocentesis. 
To prevent labour each patient was hospitalized 
for 24 h complete bed-rest and ritodrine hydro- 
chloride 10 mg ,was administered orally six 
times a day, after which the dose was reduced by 
10 mg each day. 


Results 


In 77 of 83 (93%) twin pregnancies both amni- 
otic sacs were successfully sampled; in the other 
six women the second amniotic cavity was not 
accessible either because it was lying tehind the 
first cavity or because no septum was visible 
between the two fetuses 

Chromosomal analysis of the 160 individual 
samples obtained revealed normal karyotypes in 
all cases (89 female and 71 male). Identically 
sexed fetuses were found in 54 pregnéncies. 

Elevated amniotic fluid AFP levels in both 
sacs were detected in two patients. The first 


patient had prenatal sex determination because 
of an increased risk of X-linked Duchenne mus- 
cular dystrophy. Two normal female karyotypes 
were found, but the AFP level was elevated in 
both sacs at 134 and 176 ug/ml, compared with 
normal values up to 41 ug/ml at 16 weeks gesta- 
tion. This patient opted for abortion and the 
pregnancy was terminated with intra-amniotic 
prostaglandin, PGFE;, One of the aborted 
fetuses had microcystic structures in the renal 
tubules (H Rehder personal communication), 
while the other fetus showed no abnormalities. 
The second patient was referred because of 
ultrasonic abnormalities at 20 weeks gestation. 
Ultrasound examination (J. W. Wladimiroff) 
revealed hydronephrotic kidneys and hydro- 
ureters in one of the fetuses, the other being 
normal. Both fetal karyotypes were normal 
male The amniotic fluid AFP levels were ele- 
vated in both sacs at 16 and 31 ug/ml, compared 
with normal values up to 10 pg/ml at 20 weeks 
gestation. The parents decided to continue the 
pregnancy. At 37 weeks the patient went into 
labour spontaneously and because of an abnor- 
mal CTG and fetal acidosis (pH = 7-18; BE = 
—12) she was delivered by caesarean section of 
two male infants. Ultrasound examination on 
the first boy showed hydronephrotic kidneys and 
hydro-ureters, and a perfusion scan of the kid- 
neys showed no renal function. This child died at 
8 days of age because of progressive renal 
failure. Autopsy (J. den Hollander) showed 
hydronephrotic kidneys and hydro-ureters due 
to suburethral stenosis of the urethra. The 
second boy is healthy and developing well 

The intra-twin differences in amniotic fluid 
AFP levels were compared between the known 
dizygotic pairs; there were no statistically signifi- 
cant differences in amniotic fluid AFP levels 
between the dizygotic twins (paired t-test, t = 
0-62). 


Pregnancy outcome 


Follow-up of all 83 patients was obtained. Figure 
1 shows the distribution of gestational age at 
delivery. One patient, investigated because of 
advanced maternal age, had a miscarriage 5 days 
after amniocentesis at 19 weeks gestation The 
two fetuses, one male and one female, showed 
no congenital malformations at autopsy. 

Three patients were delivered between 23 and 
28 weeks gestation. One of them, investigated 
because of advanced maternal age, was in her 
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Fig. 1. Gestational age (weeks) at the time of delivery 


eighth pregnancy and had had three live births. 
She had an incompetent cervix and despite a 
Shirodkar cerclage she had a preterm delivery 
due to chorio-amnionitis. Neither of the still- 
born male babies showed any congenital malfor- 
mations at autopsy. The second patient was 
investigated in her second pregnancy because of 
an increased risk of neural tube defect. Both 
male fetuses died in utero at 24 weeks gestation 
and neither fetus showed any congenital abnor- 
malities at autopsy. The third patient, investi- 
gated in her third pregnancy because of an 
increased risk of a neural tube defect, had pre- 
mature contractions and was delivered at 26 
weeks. Neither of the stillborn male fetuses 
showed abnormalities at autopsy. 

Thirty-six patients were delivered between 28 
and 37 weeks and 42 patients after 37 weeks. The 
newborn infants weighed between 930 and 
3000g. There were three perinatal deaths 
among those born after 28 weeks gestation. One 
was a severely growth-retarded female infant 
born at 34 weeks who weighed 1230 g, a birth- 
weight centile of 2-3 according to Kloosterman 
(1970), she had a large diaphragmatic hernia 
with intrathoracic displacement of the intes- 
tines. The co-twin had a birthweight of 2300 g 
and developed normally. The second perinatal 
death was a female baby born at 29 weeks gesta- 
tion who weighed 1240 g and died of severe res- 
piratory distress syndrome. The co-twin had a 
birthweight of 1330 g and is doing well. The third 
perinatal death was the baby with urethral sten- 
osis and hydronephrosis described earlier. 

In the present study, the total fetal loss within 
4 weeks of the amniocentesis was 1-296 and the 
perinatal mortality rate was 55 per 1000 births (9 
of 164). There was no relation to the number of 
needle insertions. 
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Discussion 


The rate of twin pregnancy in this study is similar 
to the overall reported rate of about 1-246. Twin 
pregnancies can be detected by ultrasound and 
since the introduction of real-time echography 
the reported detection rate of twin pregnancies 
before amniocentesis in the first trimester was 
100% (Filkins & Russo 1984; Taylor et al. 1984). 
The success rate of obtaining amniotic fluid from 
both sacs was 9396 1n this study, similar to the 
results in a number of smaller series; there are 
only three studies with a comparable number of 
patients (Librach et al. 1984; Henry et al. 1984; 
Taylor et al. 1984). No chromosomal abnor- 
malities were found in this series. All fetal 
karyotypes correctly corresponded to the sex of 
the children at birth. 

In two pregnancies, amniotic fluid AFP levels 
were elevated in both sacs whereas only one twin 
showed renal abnormalities, in one pregnancy 
the abnormal fetus had microcystic kidneys and 
in the other the fetus had renal dysplasia because 
of urethral obstruction. There were no signifi- 
cant differences in amniotic fluid AFP levels 
between members of non-identical twin pairs in 
this study, which confirms the results of other 
studies (Librach et al 1984; Taylor et al. 1984). 
There have been three reports of elevated 
amniotic fluid AFP levels in twin pregnancy 
(Hunter & Cox 1979; Librach et al. 1984; Huber 
et al. 1984). In the first report, one twin was 
already dead before the amniocentesis, while 
the other was normal. In the second, dark- 
brown amniotic fluid was obtained from one sac 
and clear fluid from the sac of the co-twin. The 
fetus associated with the dark-brown fluid died 
subsequently at 21 weeks gestation. There are 
no data on any abnormalities in this fetus, the 
co-twin was normal. In the third pregnancy, one 
twin had an abnormal skull outline and an echo- 
free area covered by a thin membrane in the 
region of the abdomen, the co-twin was normal. 
At 30 weeks gestation one normal fetus and one 
fetus with multiple congenital malformations 
were stillborn. j 

AFP is known to diffuse through the amniotic 
membranes in spite of its high molecular weight 
(Franke & Estel 1978). Elevated amniotic fluid 
AFP levels in twin pregnancies can only be inter- 
preted after a detailed ultrasonic study of both 
fetuses The risk of genetic amniocentesis in twin 
pregnancies varies in different studies. The esti- 
mated risk of miscarriage after genetic amnio- 
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centesis in singleton pregnancy was very low in 
our centre (0.795) (Sachs et al. 1982). In the 
present study there was only one miscarriage 
within 4 weeks of amniocentesis which ss a risk of 
about 1-226. This result may have been influ- 
enced by one day of hospitalization and preven- 
tive tocolysis after the procedure. The perinatal 
mortality rate in this study was 55/1000 births. 
This is even lower than in studies on twin preg- 
nancies without amniocentesis (Ho & Wu 1975). 
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Amniotic fluid alpha-fetoprotein subfractions in fetal 
Irisomy 21 affected pregnancies 


SIEPHEN R. JONES, STUART E. EVANS, LOUISE GILLAN 


Summary. The percentage contribution to the total AFP concentration 
in amniotic fluid from the yolk sac derived AFP was measured at 15-17 
weeks gestation in 15 pregnancies affected by fetal Trisomy 21 and 
compared with that in 75 pregnancies with a normal outcome. The yolk 
sac form of AFP was reduced in parallel to the total AFP and differen- 
tiation of the subfraction from the yolk sac would offer no increase in 


diagnostic efficiency. 


Following the observation that maternal serum 
alpha-fetoprotein (AFP) levels are reduced in 
pregnancies associated with fetal chromosomal 
abnormalities (Merkatz et al. 1984), there have 
been a number of reports demonstrating that 
AFP concentrations are reduced in the amniotic 
fluid surrounding fetuses with Trisomy 21 
(Cuckle et al. 1985; Baumgarten et al. 1985; 
Voigtlander & Vogel 1985; Jones etal. 1986). The 
AFP in amniotic fluid may be separated into two 
forms with respect to the affinity with the lectin 
concanavalin-A (Ruoslahfa et al. 1979); the form 
which binds to the lectin is predominantly 
derived from the fetal liver, whilst the non-bind- 
ing form predominantly originates from the yolk 
sac. The contribution to the amniotic fluid AFP 
from the yolk sac decreases with advancing gesta- 
tional age, since the yolk sac disappears at 10-12 
weeks gestation (Toftager-Larsen et al. 1980). 
One possible explanation for the low levels of 
amniotic fluid AFP is that there is a reduction in 
the production of the protein by the fetal liver in 
Trisomy 21 (Cuckle et al. 1985). This explanation 
is consistent with the reduced maternal serum 


Department of Clinical Chemistry, Queen Elizabeth 
Medical Centre, Edgbaston, Birmingham 
STEPHEN R. JONES 

STUART E. EVANS 


Department of Biochemistry, University of 
Birmingham 
LOUISE GILLAN 


Correspondence: S R. Jones 


AFP concentration, since this AFP is believed to 
originate predominantly from a transplacental 
transfer of AFP from the fetal circulation (Wald 
& Cuckle 1984) (which itself derives from the 
fetal liver) in the absence of fetal abnormalities. 
The observation that serum albumin con- 
centrations are also reduced in children and 
adults with Down’s syndrome (Voigtlander & 
Vogel 1985) has been suggested as evidence to 
support the hypothesis of a reduced hepatic pro- 
tein synthesis. However, more direct evidence 
comes from the finding that the concentration of 
AFP in cord blood of Down’s syndrome infants 1s 
lower than that in matched non-trisomy controls 
(Cuckle & Wald 19862). 

The use of amniotic fluid AFP concentrations 
to screen for further karyotyping has been sug- 
gested and could lead to considerable reduction 
in costs of analysis, but, depending upon the AFP 
cut-offs used, a proportion of affected fetuses 
would be missed (Cuckle & Wald 1985, 1986b). 
To assess whether the diagnostic efficiency of this 
approach could be improved, the ratio of AFP 
not bound to concanavalin-A (Con-A non- 
bound AFP) to total AFP was measured 
(Buamahet al. 1981) in amniotic fluid obtained at 
15-17 weeks from 15 pregnancies affected by 
feta] Trisomy 21 and 75 pregnancies with a 
normal outcome. Measurement of this ratio 
allowsan assessment of thecontribution from the 
yolk sac to the total amniotic fluid AFP con- 
centration. If factors influencing both the yolk sac 
and the liver cause the reduction, then the ratio is 
expected to be similar in both affected and non- 
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affected pregnancies. However, if liver synthesis 
of AFP alone is affected, then the contribution to 
the amniotic fluid by the yolk sac form would be 
expected to increase. 


Subjects and methods 


In all pregnancies the indication for amniocen- 
tesis was advancing maternal age (> 37 years at 
full term). Gestation was assessed from men- 
strual dates (LMP), orfrom ultrasound dataifthe 
LMP was in doubt. The mean age in the affected 
group was 39-1 years and 38-7 years in the non- 
affected group. The chromosomal abnormality 
in the affected group was regular Trisomy 21 in all 
cases, and confirmed by karyotyping. No abnor- 
malities in the control group were reported to the 
regional amniocentesis audit programme. 
Samples were stored frozen for up to 2-5 years, 
and the length of storage of samples was matched 
in the two groups. 

The percentage Con-A non-bound AFP was 
measured as described by Buamah et al. (1981) 
using an in-house radioimmunoassay, which per- 
formed satisfactorily on an external quality 
assessment programme. Pooled amniotic fluids 
over the range of interest were used as controls 
and gave between-batch vaniation of 9-11%. No 


AFP (mg/l) 





15 16 17 
Gestation (weeks) 


Fig. 1. Comparison of the AFP concentration in 
amniotic fluid from affected (8) and non-affected (A) 
pregnancies at 15-17 weeks gestation. 


effort was made to decrease this imprecision. 
Blood-stained samples were not included in this 
study. 


Results 


The concentration of the total AFP in the control 
and affected pregnancies at each gestation is 
shown in Fig. 1. As expected from previous 
studies the mean (SD) of the total AFP values 
(expressed as multiples of the median) was higher 
in the samples from the control subjects than in 
those from the pregnancies affected by Trisomy 
21 [1-05 (0-30) compared with 0-76 (0-19); 
P« 0-01]. However, since there is no correlation 
between the percentage Con-A non-bound AFP 
and total AFP concentration in pregnancies with 
a normal outcome (Toftager-Larsen et al. 1980), 
there would be no advantage in further matching 
samples for total AFP concentration. 

The percentage of Con-A non-bound AFP at 
each gestation in the two groups is shown in Fig. 
2. The results in the control group are consistent 
with other reported series (Toftager-Larsen et al. 
1980; Buamah et al. 1981). It can be seen that 
there is no consistent difference between the 
ratios of Con-A non-bound AFP to total AFP in 
the two groups. There is a progressive decline in 
the contribution by Con- A non-bound AFP with 
gestational age (Toftager-Larsen et al. 1980). 
After correcting for gestational age variations 
using analysis of covariance, there was no signifi- 
cant difference between the affected and non- 
affected groups. (Gestational age adjusted 
means of 18-896 (SD 4-4) and 16-1% (SD 4-4) in 
normal and Trisomy 21 affected pregnancies; 
P~0-07.) 


Discussion 


Amniotic fluid AFP may be separated into two 
forms by concanavalin-A. These forms are pre- 
dominantly derived from the fetal liver and the 
fetal yolk sac. In fetal blood at 15-17 weeks gesta- 
tion, the AFP is mainly of the liver type (Cuckle & 
Wald 1986), and subsequently when there is a 
defect leading to transfer of the AFP-rich fetal 
blood-derived proteins into the amniotic fluid 
(e.g. neural tube defect, exomphthalos), then the 
percentage contribution of the fetal yolk sac form 
decreases due to increased concentration of the 
liver form. This was proposed as an additional 
test to help verify fetal abnormalities before the 
acetyl cholinesterase isoenzyme testing 


= 


Per cent Con-A non-bound AFP 





15 16 17 
Gestation (weeks) 


Fig. 2. Percentage contribution to the total AFP of the 
Con-A non-bound fraction in affected (8) and non- 
affected (A) pregnancies. 


It has been suggested that maternal blood AFP 
is derived from the transplacental transfer of 
AFP in normal pregnancies (contribution from 
the transfer via the amnionis estimated to be 15% 
in these cases) (Wald & Cuckle 1984). Hence a 
low maternal serum AFP in trisomy-affected 
pregnancies might reflect a poor fetal hepatic 
production of AFP at these gestations (Cuckle et 
al. 1985), and additional evidence for this 
hypothesis comes from the observations that 
there is significantly lower AFP concentration in 
babies with Trisomy 21. 

The contribution of the yolk sac form of AFP to 
the total AFP was investigated since, if the reduc- 
tion of AFP in the amniotic fluid was due to a 
reduced liver production alone in Trisomy 21, 
then the percentage contribution from the yolk 
sac would be greater in these cases. Assuming an 
average reduction of 30% in the AFP con- 
centration, then the mean percentage contri- 
bution from the yolk sac would increase from 20 
to 28%, 20 to 29% and 15 to 2196 at 15, 16 and 17 
weeks respectively. This clearly is not the case. 
The differences between the affected and non- 
affected cases did not reach significance 
(P>0-05), and the percentage contribution from 
the yolk sac form was slightly lower rather than 
higher than that for the unaffected pregnancies. 

If the cause of a low maternal serum and 
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amniotic fluid AFP values in a fetus affected by 
Trisomy 21 is a reduced production of the protein 
by the liver, then the production of the protein by 
the yolk sac form must be reduced to a similar 
extent. Since it has been suggested that an AFP 
level less than the 5th centile (Cuckle & Wald 
1986b) could be used to select amniotic fluids for 
karyotyping from patients at low risk of chro- 
mosomal defects; this work demonstrates there 
will be no further advantage in looking at the AFP 
subfractions discussed here to improve this type 
of approach. 


References 


Baumgarten, A., Schoenfeld, M , Mahoney, M J, 
Greenstein, R M & Saal, H. M. (1985) Prospective 
screening for Down syndrome using maternal 
serum AFP. Lancet i, 1281-1282. 

Buamah, P. K., Taylor, P. & Milford-Ward, A. (1981) 
Concanavalin A binding of alphafetoprotein in 
amniotic fluid as an aid to the diagnosis of neural 
tube defects Clin Chem 27, 1658-1660 

Cuckle, H. S., Wald, N J., Linderbaum, R. H. & 
Jonasson, J. (1985) Amniotic fluid AFP levels and 
Down syndrome Lancet i, 290-291 

Cuckle, H.S & Wald, N. J. (1986a) Cord serum alpha- 
fetoprotein and Down’s syndrome. Br J Obstet 
Gynaecol 93, 408-416 

Cuckle, H S. & Waid, N. J (19865) Amniotic fluid 
alpha-fetoprotein levels in Down syndrome. Lancet 
H, 290-291. 

Jones, S. R., Evans, S E., Bowser-Riley, S. M, 
Holten, M. A., Leedham, P & McMahon, G 
(1986) Amniotic fluid alpha-fetoprotein levels and 
Trisomy 21. Lancet i, 1507-1508 

Merkatz, I. R., Nitowsky, H. M., Macri, J. N. & John- 
son, W. E (1984) An association between low 
maternal serum alphafetoprotein and fetal chro- 
mosomal abnormalities. Am J Obstet Gynecol 148, 
886-892. 

Ruoslahfa, E., Pekkala, A. & Comings, D E. (1979) 
Determination of subfractions of amniotic fluid 
alphafetoprotein in diagnosis of spina bifida and 
congenital nephrosis Br Med J il, 768. 

Toftager-Larsen, K., Kjaersgaard, E., Jacobsen, J 
Chr. & Norgaard-Pedersen, B. (1980) Reactivity of 
amniotic fluid alphafetoprotein with concanavalin 
A in relation to gestational age: clinical imph- 
cations. Clin Chem 26, 1656-1659. 

Voigtlander, T. & Vogel, F (1985) Low alpha-fetopro- 
tein and serum albumin levels in Morbus Down may 
point to a common regulatory mechanism Hum 
Genet 71, 276-277. 

Wald, N J. & Cuckle, H. S (1984) Open neural tube 
defects In Antenatal and Neonatal Screening 
(Wald, N. J., ed.), Oxford University Press, 
Oxford, pp. 25-73. 


Received 10 July 1987 
Accepted 12 August 1987 


British Journal of Obstetrics and Gynaecology 
April 1988, Vol. 95, pp. 330-333 


Low second trimester maternal serum unconjugated 


oestriol in pregnancies with Down’s syndrome 


J. 
H. 


A. CANICK, G.J.KNIGHT. G.E.PALOMAKI, 
CUCKLE, 


S. 


J. E. HADDOW, 
N. J. WALD 


Summary. Second trimester maternal serum unconjugated oestriol 
levels were measured in the stored serum samples from 22 pregnancies 
associated with Down’s syndrome and 110 unaffected control pregnan- 
cies, matched for maternal age, gestational age, duration of storage of 
the serum sample, smoking habits and maternal weight. The serum 
unconjugated oestriol level of each affected pregnancy was expressed as 
a multiple of the median (MoM) of its five matched controls. The 
unconjugated oestriol levels were significantly lower in the affected 
pregnancies than in the unaffected pregnancies; the median MoM was 
0-79 (P«0-05). This association between low serum unconjugated 
oestriol and fetal Down's syndrome early in pregnancy raises the possi- 
bility that serum unconjugated oestriol measurement may be added to 
maternal age and alpha-fetoprotein measurement in the antenatal 


screening for Down's syndrome. 


Low maternal serum and amniotic fluid alpha- 
fetoprotein (AFP) are both associated with 
Down's syndrome pregnancies (Merkatz et al. 
1984; Cuckle et al. 1984, 1985; Anonymous 
1984). AFP concentration is, on average, even 
lower in cord sera from fetuses with Down's 
syndrome, leading to the suggestion that syn- 
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thesis and/or secretion of AFP by the fetal liver is 
reduced (Cuckle et al. 1986). This raised the 
possibility that the secretion of other fetal liver 
products might also be reduced in association 
with Down’s syndrome and prompted us to 
investigate whether this was the case with uncon- 
jugated oestriol, a steroid product of the feto- 
placental unit requiring the participation of the 
fetal liver for its synthesis (Siiteri & MacDonald 
1966). This possibility was reinforced by the 
report from Jorgensen & Trolle (1972) that total 
urinary oestriol excretion in the third trimester 
was lower in Down's syndrome pregnancies than 
in unaffected pregnancies. 


Methods 


We identified 22 pregnancies associated with 
Down's syndrome in a group of women who had 
serum AFP estimations for screening in Maine 
and in Rhode Island between late 1983 and mid- 
1985 and from whom second trimester maternal 
serum samples were stored at —20?C. Two of 
these were identified as a result of low maternal 
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serum AFP measurements, four were identified 
after amniocentesis for advanced maternal age, 
and 16 were identified after birth from karyotype 
records. Each Down's syndrome sample was 
matched with five control samples from 
unaffected pregnancies matched for gestation 
(completed weeks), smoking habits, maternal 
weight (within 20 pounds), length of freezer 
storage of samples (within 2 months) and mater- 
nal age (within 3 years). All samples were 
retrieved from storage and thawed just before 
being assayed at the Women and Infants Hos- 
pital, Rhode Island, without knowledge of 
whether they were from affected or unaffected 
pregnancies. 

Unconjugated oestriol was measured using 
a direct, non-extraction, radioimmunoassay 
(AMERLEX Oestrio] RIA Kit, Amersham 
International). The assay was modified by doub- 
ling the sample volume to 40 ul for the standards, 
controls, and patients to increase sensitivity to 
allow detection of unconjugated oestriol levels 
found in the second trimester. This modification 


produced a standard curve ranging from 1-4 to 
52-0 nmol/l with a sensitivity of 1-0 nmol/l. The 
between-assay coefficients of variation for the 
4-5 and 11:8 nmol/l controls were 11:695 and 
5-796 respectively. For study samples, each 
affected pregnancy and its associated controls 
were analysed in the same run to avoid between- 
assay variability. 


Results 


Table 1 shows the serum concentrations of 
unconjugated oestriol for each affected preg- 
nancy and the five matched unaffected pregnan- 
cies. The value for the affected pregnancy is also 
expressed as a multiple of the median (MoM) 
value of the five matched unaffected pregnan- 
cies. Of the 22 affected pregnancies 16 (73%) 
had MoM values «1-0. The median unconjug- 
ated oestriol MoM for the Down's syndrome 
pregnancies was 0-79, a statistically significant 
reduction (Xj = 4-0, P<0-05, by analysis of vari- 


Table 1. Maternal serum unconjugated oestriol in 22 pregnancies associated with Down’s syndrome and matched 


controls 
Down’s syndrome 
Unconjugated oestriol concentration (nmol/l) unconjugated oestriol 
value divided by 
Completed weeks Down’s syndrome Matched controls* median of five matched 
Number gestation pregnancies i) @ (QG (4 (5 controls (MoM) 

1 15 2-70 1-94 3-36 6-41 8-84 10-16 0-42 
2 17 3-12 3-40 4:96 5-27 7.59 9-67 0-59 
3 20 6-87 7:18 10-19 11-06 11-41 16-37 0 62 
4 15 2-08 1:131 1-91 3-29 3-68 4-20 0-63 
5 16 2:70 2:77 4:16 423 641 659 0-64 
6 18 5-83 6.97 8:81 9-05 10-12 12-76 0-64 
7 16 3-64 3.33 4-33 5.41 5-96 6-43 0-68 
8 16 3-68 3.40 4-54 5-44 7-21 7-32 0-62 
9 17 5.41 6.55 6.97 7-52 7:77 8-29 0 72 
10 20 6-48 5:10 7-00 8:67 9-53 10-37 0-75 
11 17 5-06 489 5-17 6-73 7:11 7-70 0-75 
12 17 4-26 4.54 5-10 5-10 10-23 12-76 0-84 
13 16 4-65 3-81 4-09 5.48 6-35 7.56 0-85 
14 15 3-16 2-50 2-60 3-68 6-41 7-25 0-86 
15 17 4-33 3-88 4-30 4-68 5-13 5-27 0-93 
16 19 8-25 7.71 7-94 8-70 12-00 29-72 0-95 
17 16 5-10 4:20 4-85 5-06 5-79 8-11 1:01 
18 17 6-17 3.50 4:92 5:93 7:63 7:73 1:04 
19 16 5-10 4:20 4-79 4-82 4-92 5-27 1-06 
20 15 5-06 2°98 3-30 4-33 4:96 4-96 1-17 
21 16 5-83 420 4-44 4-65 5-31 6-69 1-25 
22 17 7-14 4-85 4-85 5-10 534 7-11 1:40 
Median 0-79 


*Unconjugated oestriol results shown in ascending rank order 
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ance of the ranks of values within cach matched 


set). 


Discussion 


Our results show that maternal serum unconjug- 
ated oestriol levels in the second trimester are 
significantly lower in pregnancies associated 
with Down's syndrome than in control pregnan- 
cies. We matched Down's syndrome pregnan- 
cies and control pregnancies for five factors, two 
of which show an important association with 
unconjugated oestriol levels (gestational age 
and smoking). This was suggested by previous 
work (De Hertogh et al. 1975; Tulchinsky & 
Abraham 1971; Mochizuki et al. 1984) and addi- 
tional data that we had collected indicating that 
maternal serum unconjugated oestriol levels 
increased in a log-linear fashion by about 20% 
per week from 15 to 20 weeks gestation and were 
about 15% lower in smokers than in non- 
smokers. Duration of storage and maternal 
weight had only a small effect on the con- 
centration of serum unconjugated oestriol, 
while maternal age had no discernible effect. 
The explanation for the decreased serum 
unconjugated oestriol levels in pregnancies asso- 
ciated with Down’s syndrome is unknown. The 
synthesis of unconjugated oestriol is dependent 
on the fetal adrenal cortex, the fetal liver and the 
placenta. Immaturity of any or all of these 
organs in fetuses with Down’s syndrome could 
account for the low unconjugated oestriol levels. 
There are data that lend some support to this 
explanation. Down’s syndrome fetuses are 
immature as evidenced by their low average 
birthweight and placental weight (Butler & 
Alberman 1969; Heinonen et al. 1977) both of 
which are, in turn, associated with low maternal 
serum unconjugated oestriol levels in the third 
trimester of pregnancy (Heap 1972; Perry et al. 
1986). Evidence suggesting  orgzn-specific 
involvement arises from observation ty Bech & 
Tygsrup (1972) that the fetal zone of the adrenal 
cortex of three out of eight Down’s syndrome 
infants was hypoplastic and that the fetal serum 
AFP levels in Down’s syndrome pregnancies are 
low (Cuckle et al. 1986) —the liver being a shared 
site of synthesis for both AFP and tke oestriol 
precursor 16-alpha-hydroxydehydroepiandros- 
terone sulphate. Although fetal immzeturity is a 
plausible explanation for the low sercm uncon- 
jugated oestriol levels in Down's syndrome 
pregnancies, it remains a speculation. 


The association between low maternal serum: 
unconjugated oestriol and Down’s syndrome 
holds out the prospect that serum unconjugated 
oestriol measurement may be added to maternal 
age determination and maternal serum AFP 
Measurement in the antenatal screening for 
Down’s syndrome. First, however, more exten- 
sive data are needed to assess the magnitude of 
the association, its sensitivity and specificity, and 
the extent to which it is independent of AFP 
(Wald et al. 1988). 
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Summary. The median maternal serum unconjugated oestriol level 
between 13 and 27 weeks gestation in 77 pregnancies associated with 
Down’s syndrome was lower than the median level in 385 unaffected 
control pregnancies matched for maternal age, gestational age, and 
duration of serum sample storage (P<0-001). The median level for the 
affected pregnancies was 73% of that in the controls. Low unconjugated 
oestriol levels can be used to detect fetal Down's syndrome; at cut-off 
levels selected to detect at least 35% of affected pregnancies, unconjug- 
ated serum oestriol was a better screening test than either maternal age 
or serum alpha-fetoprotein (AFP). The use of all three variables in 
combination to select women with a 1:250 or greater risk of a Down's 
syndrome term pregnancy would yield a 45% detection rate with a false- 
positive rate of 5-296. Th2 same detection rate using maternal age alone 
or using age and serum AFP in combination would yield higher false- 
positive rates, 15% and 2-896 respectively. The addition of unconjug- 
ated oestriol to a Down's syndrome screening programme would there- 
fore be more efficient than the use of age and AFP alone; for a given 
detection rate fewer women would need an amniocentesis or, for a given 
percentage of women having an amniocentesis, more pregnancies with 


Down's syndrome woulc be detected. 
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Our observation that maternal serum unconjug- 
ated oestriol levels were significantly lower in 
pregnancies associated with Down’s syndrome 
than in unaffected pregnancies of the same ges- 
tational age (Canick et al. 1988) prompted us to 
investigate the association further. Using a bank 
of mid-trimester antenatal serum samples we 
designed a study to investigate whether serum 
unconjugated oestriol measurement would be a 
useful antenatal screening test for Down’s syn- 
drome and, if so, how it might be used in con- 
junction with the determination of maternal age 
and maternal serum alpha-fetoprotein (AFP). 


Methods 
General 


A —40°C antenatal serum bank was used relat- 
ing to pregnancies from women attending for 
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antenatal care at the John Radcliffe Maternity 
Hospital, Oxford, between 1973 and 1983. Sev- 
enty-seven antenatal serum samples were identi- 
fied from 77 singleton pregnancies associated 
with Down’s syndrome (cases). (The extra nine 
cases compared to our previously reported senes 
of 68 (Cuckle et al. 1987) represent pregnancies 
from which serum had been collected and stored 
but which had not undergone AFP screening.) 
Each sample was matched with five stored con- 
trol samples from unaffected pregnancies 
matched for maternal age (within the same 
year), gestational age (usually within 1 week) 
and duration of storage (within 1 year) of the 
sample. The samples were retrieved from 
storage and assayed for unconjugated oestriol 
and AFP. None of the cases or controls were 
from pregnancies associated with a neural-tube 
defect, and all the samples were collected 
between 13 and 27 completed weeks gestation. 
The affected pregnancies were identified from 
the same sources as described previously 
(Cuckle et al. 1984) namely (i) the records of the 
Department of Medical Genetics, Churchill 
Hospital, Oxford, (ii) the delivery records at the 
John Radcliffe Maternity Hospital, Oxford, (iii) 
notification of congenital malformations made 
at the Office of Population Censuses and Sur- 
veys, (iv) the Oxford obstetric data system for 
infants born at the John Radcliffe, (v) records 
held by the local hospital for handicapped chil- 
dren (Park Hospital) and (vi) the handicapped 
'egister for Oxfordshire. 

Unconjugated oestriol was assayed using a 
lirect, non-extraction radioimmunoassay 
Amerlex oestriol RIA kit, Amersham). As 
'efore (Canick et al. 1988), the assay was modi- 
ied by doubling the sample volume to 40yl for 
ul specimens analysed. Maternal serum AFP 
vas assayed using an immunoradiometric assay 
Boots-Celltech Diagnostics Ltd). All the assays 
vere performed within 1 month. Cases and con- 
rols were always assayed in the same analytical 
'atch, and the assays were done without know- 
edge of whether the samples were from affected 
yr unaffected pregnancies. 

Unconjugated oestriol levels were expressed 
n units of mass concentration and in multiples of 
he median for unaffected pregnancies of the 
ame gestational age (MoM) using a linear 
egression of unaffected medians on gestational 
ige weighted for the number of women tested at 
'ach week of gestation. AFP levels were also 


expressed in MoM but a log linear regression 
was used. 


Method of estimating detection rates and false- 
positive rates from our results 


For each screening variable (maternal age, 
unconjugated oestriol and AFP) considered 
alone and in combination, we estimated the 
false-positive rate (proportion of unaffected 
pregnancies regarded as positive) corresponding 
to a specified detection rate (proportion of 
affected pregnancies regarded as positive). 

(i) For maternal age alone these rates were 
derived from the age distributions of affected 
and unaffected pregnancies. The age distri- 
bution for Down’s syndrome was estimated by 
applying the risk of Down’s syndrome for 
specific years and days of age to the age distri- 
bution in years of maternities in England and 
Wales between 1981 and 1985 after dividing the 
number each year by 365. The risk for specific 
years and days of age was estimated as described 
previously (Cuckle et al. 1987). The age distri- 
bution for unaffected pregnancies was obtained 
by subtraction. 

(ii) For AFP alone the detection and false- 
positive rates were derived from areas under the 
Gaussian frequency distributions of log AFP 
previously defined (Cuckle et al. 1987). 

(iii) For unconjugated oestriol alone we first 
confirmed that the data fitted Gaussian fre- 
quency distributions satisfactorily (see Results). 
since the assays were performed under research 
conditions within 1 month, an estimate of long- 
term between-batch assay variance was added to 
the observed variances of unconjugated oestriol 
in order to obtain estimates of the standard 
deviations that would be found in routine prac- 
tice. The detection and false-positive rates were 
then estimated from Gaussian distributions with 
the adjusted parameters. The long-term 
between-batch assay variance was estimated to 
be 0-0034. This was obtained by the repeated 
assay of two serum samples in many batches: (a) 
a serum sample with mean unconjugated 
oestriol concentration of 1-39 MoM at 17 weeks 
gestation assayed 58 times over an 8-month 
period and (b) a serum sample with mean con- 
centration of 0-50 MoM at 17 weeks gestation 
assayed 47 times over a 7-month period. 

(iv) For combinations of variables detection 
alse positive rates were estimated using the 
reviously (Cuckle et al. 1987) 
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in which each woman's risk of a Down's syn- 
drome birth is estimated from the -ombined 
variables and regarded as positive if it is greater 
than or equal to a risk cut-off level. The only 
modification was that the fitted Gaussian fre- 
quency distributions were used rathe- than the 
observed distributions. For combinat-ons of all 
three variables we first confirmed that the 
unconjugated oestriol and log AFP levels fitted a 
bivariate Gaussian frequency distribution (see 
Results). 


Results 
Maternal serum unconjugated oestriol 


Figure 1 shows the individual unconjugated 
oestriol level for each pregnancy associated with 
Down’s syndrome together with the median and 
the 25th and 75th centile values for unaffected 
pregnancies, based on linear regressions of 
unconjugated oestriol on gestational age 
weighted for the number of womer. tested in 
each week of gestation. The observed medians 
for unaffected pregnancies at each week of ges- 
tation are also shown. On average, the uncon- 
jugated oestriol values were significantly lower 
for the Down's syndrome pregnancies than for 
the unaffected pregnancies (P<0-001, by analy- 
8is of variance of the ranks within matched sets). 


30 


Maternal serum unconjugated oestriol (nmol/l) 





There was no tendency for the difference to be 
materially different in any particular week from 
13 to 27 weeks gestation. 

Table 1 shows the 25th, 50th and 75th centiles 
of maternal serum unconjugated oestriol 
expressed in MoM for the Down's syndrome and 
unaffected pregnancies. The median for affected 
pregnancies was only 73% of the value for 
unaffected pregnancies (P<0-001). 

Table 2 shows the distribution of maternal 
serum unconjugated oestriol MoM values in 
Down’s syndrome and unaffected pregnancies 
and Fig. 2 is a probability plot showing a com- 
parison of the observed values with those 
obtained from Gaussian frequency distributions 
represented as straight lines. The figure shows 
that the Gaussian distributions fitted the data 
well between 0-40 and 1-40 MoM. The mean and 
standard deviation for the Gaussian distri- 
butions for affected and unaffected pregnancies 
(0-73, 0-25 and 1-00, 0-26 MoM respectively) 
were estimated from the medians and 10th-90th 
centile ranges. The Gaussian distributions with 
standard deviations adjusted to allow for long- 
term assay imprecision (0-26 and 0-27 MoM) are 
shown in Fig. 3. 

Table 3 shows the median maternal serum 
unconjugated oestriol MoM values in Down's 
syndrome and unaffected pregnancies according 
to maternal age. In both affected and unaffected 


,- 75th centile 
Median 


25th centile 


13 14 15 13 17 18 19 20 21 22 23 24 25 26 27 28 


Gestational age (weeks) 


Fig. 1. Maternal serum unconjugated oestriol levels 1n 77 pregnancies with Down's 
syndrome (@) in relation to the median, 25th, and 75th centile level for 385 unaffected 
pregnancies obtained by weighted linear regression on gestational age (The observed 
unaffected medians for each week of gestation from 13 to 27 weeks are also shown (DJ) 
based on 7, 3, 20, 122, 113, 50, 29, 19, 11, 1, 2, 0, 3, 0, 5 pregnancies respectively.) 
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Table 1. Twenty-fifth, 50th (median) and 75th centile 
of maternal serum unconjugated oestriol in Down's 
syndrome pregnancies and unaffected pregnancies 


Unconjugated oestriol level (MoM) 


Down's syndrome Unaffected 
pregnancies pregnancies 
Centile (n T7) (n=385) 
25th 0-59 0-83 
50th (median) 0-73 1-00 
75th 0-90 1-19 


MoM, Multiple of the median for unaffected pregnan- 
cies of the same gestational age. 


Table 2. Proportion of the 77 Down’s syndrome preg- 
nancies and the 385 unaffected pregnancies with 
maternal serum unconjugated oestriol levels less than 


or equal to specified cut-off levels 

Unconjugated Down’ssyndrome Unaffected 
oestriol level pregnancies pregnancies 
(MoM) (%) (%) 
<0-40 9-1 1-3 
<0-50 16 3-1 
=0-60 26 4-9 
x0-70 46 9-6 
<0-80 62 21 
<0-90 75 35 
«1-00 86 50 


MoM, Multiple of the median for unaffected pregnan- 
cies of the same gestational age. 


pregnancies the median level was similar at each 
maternal age, indicating that maternal serum 
unconjugated oestriol provides a measure of the 
risk of Down's syndrome that is independent of 
maternal age. 


Maternal serum unconjugated oestriol and 
alpha-fetoprotein 


Table 4 shows that in both Down's syndrome and 
unaffected pregnancies the median maternal 
serum unconjugated oestriol MoM value 
increases with increasing maternal serum AFP 
level. The correlation between unconjugated 
oestriol and log AFP levels is statistically sigmifi- 
cant (r=0-21, P<0-05 for Down’s syndrome 
pregnancies and r=0-20, P<000 for 
unaffected pregnancies). A bivariate Gaussian 
frequency distribution fitted the data reasonably 
well (see Appendix D. Logistic regression analy- 
sis demonstrated that unconjugated oestriol was 


a stronger predictor of the risk of Down’s syn- 
drome than AFP, though each provided addi- 
tional information that was statistically 
significant (X1=45-4, P<0-0001 for unconjug- 
ated oestriol added to AFP; X{=11-2, P<0-001 
for AFP added to unconjugated oestriol). 

Table 5 shows the estimated false-positive rate 
according to specified Down’s syndrome detec- 
tion rates for maternal age, serum unconjugated 
oestriol and AFP. At low levels of detection (at 
or below 35%) maternal age alone is a better 
screening variable than either of the other two 
alone but at higher levels of detection unconjug- 
ated oestriol is the better. Table 5 also shows the 
extent to which the combination of maternal 
age, AFP and unconjugated oestriol is better 
than any one variable alone or age and either of 
the other two variables in combination. 


Discussion 


We have already noted that the explanation for 
the low maternal serum unconjugated oestriol 
levels in Down’s syndrome pregnancies is 
unknown but may be due to the immaturity of 
fetuses with Down’s syndrome (Canick et al. 
1988). In normal pregnancy, the fetal adrenal 
cortex produces dehydroepiandrosterone sulph- 
ate (DHEAS) which enters the fetal circulation 
and passes to the fetal liver, where most of it 
undergoes 16-alpha-hydroxylation. The newly 
formed 16-alpha-hydroxy-DHEAS reaches the 
placenta, where it is converted in four enzymatic 
steps (sulphatase, 3-beta-hydroxysteroid 
dehydrogenase-4,5-isomerase, aromatase and 
17beta-hydroxysteroid dehydrogenase) to 
oestriol. Oestriol then diffuses into the maternal 
compartment, where it can be measured as an 
unconjugated steroid, its rise in concentration 
paralleling the growth of the fetus and placenta. 
Unlike total oestriol, unconjugated oestriol in 
maternal serum is almost entirely derived from 
the fetus and the placenta (Siter & MacDonald 
1966). For this reason it was chosen as a more 
sensitive indicator of altered fetal metabolism 
than total serum oestriol. 

Our results show that maternal serum uncon- 
jugated oestriol levels in pregnancies with and 
without Down's syndrome are sufficiently dif- 
ferent for unconjugated oestriol measurement 
to be a useful screening test for Down’s syn- 
drome. Unconjugated oestriol is a screening 
variable that is independent of maternal age and 
largely independent of AFP—hence the use of 
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Maternal serum unconjugated oestriol (MoM) 
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Fig. 2. Probability plet of the centiles of maternal serum unconjugated 
oestriol among Down’s syndrome (4) and unaffected (8) pregnan- 
cies. The two continuous lines shown are those defined by fitted 
Gaussian distributions. MoM, Multiple of the median for unaffected 
pregnancies of the same gestational age. 


all three screening variables in combination is a 
more effective method of screening than the use 
of age alone or age and AFP in combination, the 
method currently employed. The measurement 
of fetal femur length has also been shown to 
discriminate between affected and unaffected 
pregnancies and this information may further 
increase the effectiveness of screening (Benacer- 


Down's syndrome Unaffected 


b 
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Maternal serum unconjugated oestriol (MoM) 


Fig. 3. Gaussian frequency distribution of maternal 
serum unconjugated oestriol levels in Down’s syn- 
drome and unaffected pregnancies. MoM, Multiple of 
the median for unaffected pregnancies of the same 
gestational age. 


raf et al. 1987; Lockwood et al. 1987). Infor- 
mation on whether or not a woman has 
previously had an affected pregnancy can also be 
incorporated into the screening procedure but 
this will lead to only a very small increase in the 
detection rate. 

All three screening variables can be used in 
combination by extending the approach pre- 
viously described for age and AFP (Palomaki & 
Haddow 1987; Cuckle et al. 1987) to include 
unconjugated oestriol. Using this approach each 
woman’s risk of a Down’s syndrome term preg- 
nancy is estimated and if this is above a specified 
risk cut-off level her result is regarded as posi- 
tive. Table 6 shows, for six specified risk cut-off 
levels from 1:100 to 1:350, the estimated detec- 
tion rate, false-positive rate and average risk in 
women with positive screening results when 
maternal age and AFP are used in combination, 
age and unconjugated oestriol are used in com- 
bination and all three are used in combination. 
For example at a risk cut-off level of 1:250 the 
use of all three screening variables in combina- 
tion would yield a detection rate of 45% with a 
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Table 3. Median maternal serum unconjugated oestriol level (MoM) in Down’s syndrome and unaffected 
pregnancies according to maternal age 





Down’s syndrome pregnancies Unaffected pregnancies 
Maternal age at Median Median 
expected date of unconjugated unconjugated 
delivery (years) oestriol (MoM) Number oestriol (MoM) Number 
«30 0-75 20 0-98 100 
30-34 0-72 17 1-04 85 
35-39 0-76 19 1-00 95 
240 0-73 21 1-00 105 
All 0-73 77 1:00 385 





MoM, Multiple of the median for unaffected pregnancies of the same gestational age. 


Table 4. Median maternal serum unconjugated oestriol level (MoM) in Down’s syndrome and unaffected 
pregnancies according to maternal serum AFP level 


Down’s syndrome pregnancies Unaffected pregnancies 
Median Median 
unconjugated unconjugated 
AFP level (MoM) oestriol (MoM) Number oestriol (MoM) Number 
<0-60 0-66 17 0-74 22 
0-61-0-80 0-72 24 0-95 76 
0-81—1-00 0-82 23 0-96 94 
21:00 0-82 13 1-04 193 
All 0-73 77 1:00 385 





MoM, Multiple of the median for unaffected pregnancies of the same gestational age. 


Table 5. False-positive rates (%), corresponding to specified Down’s syndrome detection rates by screening using 
maternal age, serum AFP and serum unconjugated oestriol alone or in combination 


False-positive rate (%) using: 


Down's Unconjugated Age and Age, AFP and 
syndrome Age AFP oestriol Age and unconjugated unconjugated 
detection alone alone alone AFP oestriol oestriol 
rate (%) (a) (b) (c) (d) (e) (f) 

60 31 33 28 20 14 12 

55 25 28 19 16 11 9-1 

50 19 24 16 12 8-8 7-0 

45 15 20 13 9-8 6-7 5-3 

40 11 17 11 7:3 5-0 3-9 

35 7-5 14 8-5 5:3 3-7 2-8 

30 5.1 11 6-6 3-6 2-5 1-9 

25 3:3 8:2 5-0 2:2 1-6 1-2 

20 1-9 6-0 3-5 1-3 . 0-9 0-7 





A screening result is positive if (a) age 1s advanced, (b) AFP 1s low, (c) unconjugated oestriol 1s low, or for (d), (e) 
and (f) risk of Down’s syndrome (at term) is high (see Appendix II for the formulae used in risk estimation). 
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Table 6. Down's syndrome detection rate, false-positive rate and average risk of Down’s syndrome in positives by 
screening using maternal age, serum AFP and serum unconjugated oestriol in combination according to the risk 


cut-off level 

Age and AFP Age and unconjugated oestriol Age, AFP and unconjugated oestriol 
Risk False- Average False- Average False- Average 
cut-off Detection positive risk in Detection positive nsk in Detection positive risk in 
level rate (%) rate (96) positives rate (90) rate (%) positives rate (%) rate (%) positives 
1:100 17 0-9 1.4] 22 1:1 1 41 24 12 1:37 
1:150 23 1-7 1:61 28 22 1 60 32 2:3 1.56 
1 200 27 2*1 1.79 34 34 1:78 39 3:7 1.74 
1:250 31 3-8 1:97 41 ar 1 101 45 5-2" 1.92 
1 300 35 a2 1.120 46 7-2 1 122 50 6-8* 1:109 
1 350 39 6-7 1.140 51 9-1 1-141 54 8-5 1.125 


A screening result is positive if the risk of Down's syndrome (at term) = the cut off 
* Although these false-positive rates appear discrepant from those ın Table 5 corresponding to detection rates of 
45% and 50% they are in fact correct The differences are due to rounding in this table. The exact detection rates in 


this table are 44-7% and 49-596, respectively 


false-positive rate of 5-295. To achieve the same 
detection rate using only maternal age and AFP 
1n combination, a 1:430 risk cut-off level would 
be required and this would yield a false-positive 
rate of 9-875; using only maternal age and 
unconjugated oestriol in combination, a 1:280 
risk cut-off level would be required and this 
would yield a 6-7% false-positive rate. 

The addition of serum unconjugated oestriol 
measurement to a Down's syndrome screening 
programme would be cost-effective; at any level 
of detection of Down's syndrome fewer women 
would need to have an amniocentesis. The sav- 
ings would outweigh the extra cost of the oestriol 
estimations. For example, at a detection rate of 
40% the addition of oestriol measurement to an 
AFP/age screening programme would mean that 
of every 1000 women screened 34 (3-496, i.e. 
7-396 less 3-9% from Table 5) would be saved an 
unnecessary amniocentesis, resulting in a finan- 
cial saving that would be greater than the cost of 
the 1000 extra serum oestriol estimates. An 
assay that would measure maternal serum 
unconjugated oestriol and AFP simultaneously 
in the same specimen would further increase the 
cost-effectiveness of screening. 
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Appendix 


I Bivariate Gaussian frequency distribution of 
serum unconjugated oestriol and log AFP 


The Shapiro-Wilk W-test was applied to 
squared radii as described by Royston (1983). 
This involves the calculation of omega, a vari- 
able which will be normally distributed with 
mean zero and standard deviation unity if the 
distribution of unconjugated oestriol and log 
AFP is bivariate Gaussian. For Down’s syn- 
drome pregnancies the value of omega was 
—0:72 (P=0-76) and for unaffected pregnancies 
omega was 1-30 (P=0-10) after excluding 10 out- 
lying values. The analysis showed that there was 
no statistically significant deviation from a 
bivariate Gaussian distribution. 


II Risk of Down’s syndrome term pregnancy 
for a specific maternal age, serum unconjugated 
oestriol level (x) and serum AFP level (y) 


The risk of Down’s syndrome was expressed as 
an odds ratio of 1:u where u is the number of 
unaffected births that occur for each Down’s 
syndrome birth. The risk for a specific maternal 
age and (i) serum unconjugated oestriol, (i1) 
serum AFP or (iti) both was estimated from the 
age-specific risk m years (given in Table 1 of 


Cuckle et al. 1987), the left hand side being 
multiplied by either: 
(i) (Su/Sp) exp [(Zó — Z6)/2]; 
(it) (SU/Sp) exp [((Zo0)^ —(Z5)*)/2]; or 
Qi) (SuSU/SpS5) — K(1-R&Y(1-RB)) exp 
[(Vu- V5)/2] 

where: Vp = (Zú -2RpZpZp + (Z5) )/(1 — Rü); 
Vu = (Z6-2RyZy Zu + (Z0Y) (1- Ró); Zo 
(x—Mp)/Sp; Zú = (log, (y) M. )/S5; Ly 
(x~My)/Su; Zú = (log, (y)—-Mú)/Sú; exp [a] 
e*; Mp, Sp, My and Sy are the means and stan- 
dard deviations of unconjugated oestriol m 
Down's syndrome and unaffected pregnancies 
respectively after allowing for long term assay 
imprecision (see Results); M5, Sp, Mj, Su are 
the corresponding values for log, AFP 
(—0-1427, 0-2052, 0-0000 and 0-2024 respec- 
tively, see footnote to Table 2 in Cuckle ef al. 
1987); Rp and Ry are the correlation coefficients 
of unconjugated oestriol and log AFP values in 
Down's syndrome and unaffected pregnancies 
respectively (0-14 and 0-13 respectively esti- 
mated from Cy/(S5$5) and C/(SuSo) where Cp 
and Cy are the observed covariances). 

For unconjugated oestriol values outside the 
range 0-40-1-40 MoM and AFP values outside 
the range 0-40-2-50 MoM the risk was estimated 
at the lower endpoint and described as greater 
than this or at the upper endpoint and described 
as less than this as appropriate. 
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Trophoblast membrane infusion for unexplained 


recurrent miscarriage 


P. M. JOHNSON, K. V. CHIA, C. A. HART, H. B. GRIFFITH, 


W. J. A. FRANCIS 


Summary. A novel protccol is described which has been developed for 
immunotherapy in unexplained recurrent miscarriage. This is based on 
a single intravenous infusion with isolated placental trophoblast plasma 
membrane vesicle preparations. Clinical experience gained with this 
approach is described. A total of 16/21 (76%) patients who sub- 
sequently had pregnancies have now achieved a live birth or are 
currently pregnant at greater than 28 weeks gestation. 


Recurrent miscarriage is a common problem 
thought to have many possible causes, although 
recent immunological and immunogenetic evi- 
dence has focused attention towards an immu- 
nological background for a significant 
proportion of patients with unexplained recur- 
rent miscarriage (Beer et al. 1985; Johnson et al. 
1985a; McIntyre et al. 1986). Various concepts 
have been proposed whereby, in normal preg- 
nancy, fetal antigens expressed at materno-fetal 
interfaces may actively recruit or induce mater- 
nal cellular and humoral immunoregulatory 
mechanisms protecting the fetal graft in utero 
(Faulk & McIntyre 1981; Johnson & Stern 
1986). This maternal immunological recognition 
may be impaired in occasional women who 
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consequently suffer recurrent miscarriage 
because of restricted protection from transplan- 
tation rejection afforded to the early embryo 
(Johnson et al. 1986). 

Recent studies have suggested that active 
allogeneic immunization with peripheral blood 
leucocytes may favour subsequent reproductive 
success for these patients (Beer et al. 1985; Tay- 
lor et al. 1985; Mowbray et al. 1985; Takakuwa et 
al. 1986). The source (paternal or third-party 
cells), route of administration and dose have 
varied between centres, as have selection 
criteria for patient inclusion. Although conven- 
ient, this approach has limitations because of 
risks of maternal sensitization to HLA, 
erythrocyte or platelet antigens, perinatal host- 
versus-praft disease (Editorial 1983), and trans- 
fusion-related risks including viral transmission 
by viable leucocytes (e.g. CMV; Radcliffe et al. 
1986). Severe fetal growth retardation in preg- 
nancy and fetal congenital abnormalities have 
been reported after leucocyte immunization 
(Beer et al. 1985; Cauchi et al. 1987). In addition, 
depending on the approach employed, Rhesus- 
negative patients may need to be protected with 
anti-D globulin or large numbers of donors may 
require screening to find donors with compatible 
blood group antigen phenotypes (Taylor et al. 
1985). 

An alternative approach to immunization 
with intact live HLA-positive leucocytes is to 
mimic fetal antigen presentation in normal preg- 
nancy by the use of trophoblast surface antigens. 


This is the basis of the present study which has 
established novel techniques for single intra- 
venous infusion with isolated placental 
trophoblast plasma membrane vesicle prep- 
arations. We report results to date using this 
approach in women with unexplained recurrent 
miscarriage. 


Patients and methods 


Women were included in this study with three or 
more consecutive confirmed first-trimester mts- 
carríages of unknown aetiology, each by a single 
partner, with either no live birth (group A) or a 
single live birth in the first pregnancy (group B). 
Chromosomal, anatomical, microbiological, 
hormonal and other medical reasons (e.g. 
diabetes) for recurrent miscarriage had been 
excluded as far as possible; investigations 
included a hysterosalpingogram, thyroid func- 
tion tests, cervical cultures and karyotypic 
analyses. Patients were excluded if they had a 
blood relative known to have had two or more 
unexplained miscarriages or if they had serum 
lymphocytotoxic antibody (LCA), acquired 
anti-red cell antibody, anti-nuclear auto- 
antibody (ANA) or lupus anticoagulant auto- 
antibody activity (assessed by prolonged 
activated partial thromboplastin clotting time 
(APTT) and anti-cardiolipin antibody measured 
by ELISA). Patients with a total serum IgE level 
of >1000 i.u./ml were also excluded, whereas 
patients with a total serum IgE level of 100-1000 
1.u./ml were skin prick-tested with a 1:10 dilu- 
tion in pyrogen-free saline of the final 
trophoblast membrane preparation immediately 
before intravenous infusion. All women had a 
normal total and differential peripheral blood 
cell count. The HLA phenotypes of the couple 
were not taken into account, and women were 
not considered for infusion if known to be 
pregnant. 


Isolated trophoblast membrane vesicle 
preparations 


Term placentas were collected at delivery, where 
possible from caesarean sections, from healthy 
caucasian pregnancies with no known history of 
infection. Retroplacental blood was tested for 
HBsAg, antibodies to HIV and to Treponema 
pallidum; parental ABO and Rh blood groups 
were noted. All subsequent manoeuvres were 
performed in a laminar air-flow cabinet under 
strict aseptic conditions. 
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Placental syncytiotrophoblast microvillous 
plasma membrane (StMPM) vesicle prep- 
arations (Ogbimi et al. 1979; Webb et al. 1985) 
were isolated essentially as originally described 
by Smith et al. (1974). Each placenta was strip- 
ped ofthe cord, membranes and adherent decid- 
ual tissue. The remaining villous tissue was cut 
into small pieces and washed gently at 4°C with 
isotonic calcium chloride. All buffers were pre- 
pared with sterile pyrogen-free distilled water 
and contained antibiotics (penicillin, 100 000 
U/l; streptomycin, 100 mg/l). After repeated 
washing and sieving, these tissues were finely cut 
and 500ml sterile pyrogen-free saline was 
added. This was left to stir gently for 60 min at 
4°C in a covered flask. The mixture was then 
sieved and the resultant solution centrifuged for 
10 min at 15 000 g. The supernatant was finally 
centrifuged for 1 h at 100 000 g to obtain the final 
StMPM vesicle pellets. 

These membrane pellets were resuspended in 
sterile pyrogen-free saline and u.v.-irradiated as 
a thin film for 45 min using a 15 W germicidal 
u.v.-source at a distance of 10cm. They were 
then washed by ultracentrifugation (1h at 
100 000 g) to remove antibiotics, and re-homog- 
enized in a mixture of sterile citrate-phosphate- 
dextrose (4 ml) and saline (16 ml) before being 
lyophilized for storage. For use, each sample 
was reconstituted with 20 ml sterile pyrogen-free 
distilled water, thoroughly homogenized and 
centrifuged at 3000 g for 10 min to remove any 
aggregated material. 

Small StMPM aliquots taken before and after 
the u.v.-irradiation, as well as the reconstituted 
material, were assessed microbiologically by 
examination for cytopathic effect on Vero cell 
monolayers at 37°C for up to 72 hand by inocula- 
tion into Robertson’s cooked meat broth and 
incubation at 37°C for 24h. The broths were 
subcultured onto enriched solid media and incu- 
bated at 37°C anaerobically and in 7% CO, in 
air. Plates were examined at up to 48 h incuba- 
tion. Of 125 preparations, 16 (13%) were 
unsuitable for use, mostly because of con- 
tamination by Pseudomonas maltophilia. Small 
aliquots of the final sample were also tested for 
thromboplastin activity by standard techniques 
and discarded if the activity was more than an 
equivalent volume of platelets from an infusion 
pack. 

Intravenous injection of BALB/c mice with 
2 mg wet weight (approx. 0-2 mg protein) sterile 
PSLradiolabelled trophoblast ^ membrane 
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(StMPM) preparations in 0-2 ml saline resulted 
in >95% body clearance by 24 h and no atypical 
histopathology in animals killed at 24-72 h. 
Similar results were also obtained in nude mice 
and  StMPM-presensitized BALB/c mice. 
Analysis of blood coagulation in the New Zea- 
land rabbits injected intravenously with 500 mg 
(approx. 50 mg protein) sterile SSEMPM in 10 ml 
saline over 10 min showed no significant con- 
sumption of coagulation factors or change in 
platelet count for up to 24 h. There were no local 
reactions, and post-mortem  histopathology 
showed no difference compared with age- 
matched unimmunized animals. 


Trophoblast membrane infusion 


Local ethics committee approval was obtained, 
as well as informed consent from all patients. 
Intravenous infusion with 1 g wet weight SIMPM 


preparation (approx. 100 mg total protein), ` 


obtained from two separate preparations from 
donors who were blood-group matched with the 
recipient, was performed by slow infusion from a 
250 ml saline dnp-pack over a period of 1-2 h. 
All patients had a full blood count and coagula- 
tion times estimated before, during anc after the 
infusion. Blood pressure, pulse and temperature 
were repeatedly monitored. All women were 
advised to wait 1-3 months after the infusion 
treatment before considering conception, 
depending on whether they had anti- 
cytomegalovirus (CMV) antibody (Radcliffe et 
al. 1986). They were not pressured to conceive 
as soon as possible. 


Results 


Trophoblast membrane infusion has been per- 
formed in 50 women with recurrent miscarriage 
(22 in group A and 28 in group B) in an initial 
study which started in December 1982. No 
adverse clinical or haematological reactions to 
the infusion have been noted. Twenty-four 
patients have not yet become pregnant, mostly 
since infusion was only conducted within the 
past year although three have adopted children 
and several continue to have secondary infer- 
tility known to be present before infusion. Five 
patients are currently in the first tnmester of 
pregnancy. Twenty-one patients have had one or 
more pregnancies following trophoblast mem- 
brane infusion, and for whom pregnancy out- 
come is known or they are currently at greater 


than 28 weeks gestation. Their results are 
detailed in Table 1 (group A) and Table 2 (group 
B). Of these 21 women, 16 (76%) have now had 
a live birth or are at greater than 28 weeks gesta- 
tion. No correlation was evident between preg- 
nancy outcome and time interval from infusion 
to conception (Tables 1 & 2). The total 
male:female infant ratio was 10:6. There have 
been no cases of intrauterine growth retar- 
dation, nor any postnatal or developmental 
problems with any live-born child other than the 
premature first child of patient 6 in group A 
(Table 1). 

All patients have been screened 4-6 weeks 
after infusion for serum ANA, for acquired red 
cell antibodies and for LCA against a panel of 
lymphocytes from 30 donors embracing the 
major HLA-A and B specificities; these were 
negative in all cases. Similarly, no patient devel- 
oped unexpectedly elevated total serum IgE 
levels or showed seroconversion for either anti- 
CMV or anti-HSV antibodies. Serum antibodies 
reactive with detergent-solubilized StMPM pro- 
tein could not be detected using a solid-phase 
enzyme-linked immunosorbent assay (ELISA) 
system in the women after trophoblast mem- 
brane infusion. 

More unexpected complications occurred in 
group A (no live birth) than in group B (one live 
birth). Two patients (nos 7 and 8) suffered sud- 
den 17-week miscarniages in their next pregnan- 
cies; these were ascribed to cervical 
incompetence (Table 1). Indeed, patient no. 7 
had a further pregnancy during which a 
Shirodkar suture was inserted at 14 weeks, and 
the pregnancy went normally to term; she had 
not previously maintained a pregnancy beyond 
11 weeks gestation. One patient (no. 9) suffered 
two further miscarriages after the infusion treat- 
ment (Table 1); although ANA-negative and 
anti-cardiolipin antibody-negative, with no evi- 
dence of SLE or a thrombotic history, she devel- 
oped a prolonged’ activated partial 
thromboplastin clotting (APTT) n the first 
pregnancy suggestive of a lupus anticoagulant- 
type antibody activity (Lubbe & Liggins 1985). 
There was hypertension and proteinuria in the 
second pregnancy, which miscarried at 24 weeks 
despite prednisone and low-dose aspirin treat- 
ment. One other patient (no. 6) had a healthy 
normotensive pregnancy to 28 weeks when she 
presented complaining of reduced fetal move- 
ments. Cardiotocographs showed fetal compro- 
mise and a female infant was born by caesarean 
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Table 1. Summary of subsequent pregnancies in women with recurrent Miscarriage and no live births (group A) 


after trophoblast membrane infusion 


Interval between 


Age infusion and conception 
Patent (years) Gravida Para (weeks) Outcome of pregnancy 
1 31 3 0 (0 7 Normal term delivery; 4-18 kg female 
(n) 78 Normal term delivery, 3-98 kg female 
2 24 5 0 62 Normal term delivery, 3-90 kg male 
3 26 3 0 1 Normal term delivery, 3-10 kg male 
4 26 3 0 31 Spontaneous delivery (36 weeks), 
2-14 kg male 
5 33 3 0 46 Normal term delivery; 4-25 kg male 
6 24 4 0 i) 7 Caesarean section (28 weeks); 1.17 kg 
female, died at 3 weeks with neonatal 
complications 
ài) 50 Spontaneous delivery (34 weeks), 
2-05 kg female 
7 32 3 0 (1) 24 17 week miscarriage; cervical incompetence 
(u) 54 Normal term delivery; 3:41 kg male 
8 32 5 0 27 17 week miscarriage; cervical incompetence 
9 34 7 0 () 20 13 week miscarriage; raised APTT 
(ii) 86 24 week miscarriage; persistent proteinuna 
and hypertension 
10 35 6 0 —1 10 week miscarriage 
11 30 9 0 26 10 week miscarriage 





section, the baby weighed 1-17 kg (appropriate 
for gestational age) (Table 1). The baby devel- 
oped severe effects of prematurity and died with 
a Gram-negative septicaemia at 3 weeks. A sub- 
sequent pregnancy resulted in spontaneous 
delivery at 34 weeks of alive female baby. Three 
patients (nos 10, 11 and 21) had a repeat miscar- 
riage after infusion treatment. All other patients 


had successful outcomes and patient no. 1 had 
two subsequent uncomplicated pregnancies. 


Discussion 


A novel programme for trophoblast membrane 
infusion has been successfully developed as an 
alternative to leucocyte immunization in women 


Table 2. Summary of subsequent pregnancies in women with recurrent miscarriage after one live birth (group B) 


after trophoblast membrane infusion 


Interval between 


Patient Age infusion and conception 

number (years) Gravida Para (weeks) Outcome of pregnancy" 
12 25 5 1 1 Normal term delivery, 3-68 kg male 
13 28 5 1 15 Normal term delivery, 3-72 kg male 
14 31 11 1 12 Normal term delivery, 3-81 kg male 
15 39 6 1 15 Normal term delivery, 3:69 kg male 
16 28 4 1 18 Normal term delivery; 3-58 kg female 
17 25 4 1 10 Normal term delivery; 3 62 kg female 
18 34 4 1 13 Chorioamniontitís (37 weeks), 2 80 kg male 
19 35 4 1 7 Pregnant, 32 weeks 
20 26 8 1 3 Pregnant, 28 weeks 
21 33 11 1 4 9 week miscarriage 
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with unexplained recurrent miscarriage. Clinical 
experience with this approach has been 
described in this report and several points are 
worth highlighting. Great care was taken to 
ensure microbial sterility of isolated StMPM 
preparations. The possible effect of traphoblast 
membrane infusion on blood coagulation was 
assessed before, during and after slow infusion 
because of the thromboplastin activity of such 
material (Carson & Ramsey 1985). Cervical 
incompetence was subsequently identified in 
two patients, presumably as a result of previous 
multiple dilation and curettage procedures. The 
influence of such iatrogenic effects on viable 
pregnancies proceeding beyond the first trimes- 
ter requires further clarification. No urexpected 
problems of induced subfertility have been 
encountered in this study. 

Despite some complexity in data presen- 
tation, a total of 16 of 21 (76%) women with 
recurrent miscarriage who subsequently had 
pregnancies have now achieved a live birth or 
are currently pregnant at greater than 28 weeks 
gestation; this is comparable with leucocyte 
immunization (Mowbray et al. 1985; Taylor et al. 
1985; Takakuwa ef al. 1986) Interestingly, 
women with unexplained recurrent miscarriage 
who have had one live birth in their Ärst preg- 
nancy (Table 2) may fare better than those who 
have had no live births (Table 1). A placebo- 
controlled double-blind randomized study of 
trophoblast membrane infusion for unexplained 
recurrent miscarriage in women with no live 
birth was commenced in December 1985 and is 
in current progress. 

Fetal syncytiotrophoblast microvillaus plasma 
membranes (StMPM) have extensive contact 
with maternal blood in the human placenta, and 
syncytial elements continuously break away 
from the implantation site to enter the uterine 
vein without harmful effect in pregnancy (Att- 
wood & Park 1961). Isolated StMPM vesicle 
preparations lack cell nuclear material and do 
not express HLA or blood group antigens (John- 
son 1984). In addition, they can be stored as 
lyophilized material. Intravenous infusion with 
purified trophoblast membrane preparations 
mimics a situation in normal pregnancy pro- 
posed to result in immune recognition of fetal 
trophoblast antigens and development of pro- 
tective immunoregulatory responses for the fetal 
allograft (Faulk & McIntyre 1981; Editorial 
1983; Johnson & Stern 1986). However, the 
nature of the trophoblast antigens involved 


remains unclear although the trophoblast-leuco- 
cyte common (TL X) antigen ıs a candidate 
(Faulk & McIntyre 1981; Stern et al. 1986). The 
high frequency of spontaneous fetal resorption 
in a natural murine model of early pregnancy 
failure (CBA/J x DBA/2 mice) is known to be 
significantly reduced by maternal pre-immuniza- 
tion with leucocytes from some murine strains as 
well as with the C3H-B6 trophoblast cell line 
(Clark et al. 1986). 

The approach of trophoblast membrane infu- 
sion or leucocyte immunization presupposes the 
subsequent development of a relevant immune 
response, which has been elusive to identify and 
monitor by laboratory assay. Indeed, serum 
anti-StMPM antibodies could not be detected by 
ELISA ın our patients after trophoblast mem- 
brane infusion, although it should be stressed 
that such antibodies cannot usually be detected 
by this technique during normal pregnancy 
(Johnson et al. 19855; Hole et al. 1987). Thus, 
the exact mechanism of action in unexplained 
recurrent miscarriage is unknown and could 
involve complex interactions between regu- 
latory antibody, cellular or lymphokine 
responses to trophoblast and leucocyte surface 
components. 
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‘Topographical distribution of prostaglandin E receptors 


in human myometrium 


J. M. ADELANTADO, 


A. LOPEZ BERNAL, A.C. TURNBULL 


Summary. The binding of radiolabelled prostaglandin (PG) F,, and 
PGE, by human myometrium was measured ın vitro and the distribution 
and characteristics of the binding sites in non-pregnant and pregnant 
uteri were studied. PGF.,, binding sites were of low affinity (Kd 30 nM) 
and could be occupied by PG of the E series with higher affinity than 
PGF,, itself. PGE binding sites were of high affinity (Kd 1-5 nM) and 
highly specific for PG of the E series, suggesting that they represent true 
PGE receptors. The concentration of PGE receptors was higher in non- 
pregnant than in pregnant uteri at term. In non-pregnant uteri the 
concentration of PGE receptors was highest in the fundus and 
decreased towards the cervix; in term pregnant uteri the concentration 
was constant in all areas. In both non-pregnant and pregnant uteri there 
was a significantly lower PGE binding affinity in cervix than in myo- 
metrium from the fundus-corpus area. The concentrations and affinity 
of PGE receptors were similar during the proliferative and secretory 
phases of the menstrual cycle and were not influenced by age of the 
patient. PGE receptors were not influenced by the presence or absence 
of primary dysmenorrhoea but appeared to be increased in unexplained 


menorrhagia. 


There is evidence from both in-vitro and in-vivo 
studies that prostaglandins act on tne human 
uterus. Prostaglandin (PG) E; and PGF,, stimu- 
late myometrial contractility directly. probably 
by increasing intracellular calcium con- 
centrations (Carsten 1973; Villar et al. 1985). 
Prostaglandins can also potentiate the stimula- 
tory effects of compounds such as oxytocin and 
catecholamines by modulating nuclectide levels 
in myometrial cells (Bhalla et al. 1972; Vesin & 
Harbon 1974). During pregnancy, PG admin- 
istration can induce uterine contractions at any 
gestation and PG synthesis inhibitors can inhibit 
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uterine contractions in preterm labour. Further- 
more, PGE, has been used extensively to ripen 
the cervix before mid-trimester terminations 
and before induction of labour. While the action 
mechanism of prostaglandins on the human 
uterus has not been completely elucidated, it is 
believed that they interact with specific recep- 
tors on cell membranes (Wakeling & 
Wyngarden 1974; Carsten & Miller 1981). The 
purpose of this study was to measure the con- 
centration and affinity of such receptors m uteri 
obtained during the follicular and luteal phases 
of the menstrual cycle and during pregnancy. 


Patients and methods 


Uterine specimens from premenopausal women 
were obtained at hysterectomy performed for 
gynaecological indications such as menorrhagia, 
secondary dysmenorrhoea not associated with 
uterine fibroids, infarcts or endometriosis, and 


sometimes as a sterilizing procedure in multi- 
parous women with functional menorrhagia or 
dysmenorrhoea. The phase of the menstrual 
cycle was ascertained from the clinical history 
and by histological dating of the endometrium. 
Pregnant uteri were obtained from three women 
undergoing hysterectomy at 12-16 weeks gesta- 
tion and from four women having caesarean hys- 
terectomies at term because of uterine rupture in 
two and postpartum haemorrhage in the other 
two. In all cases, histology was normal. The 
tissues were obtained in accordance with the 
requirements of the Central Oxfordshire 
Research Ethics Committee. 


Binding assays 


?H-PGF;, and *H-PGE, binding was measured 
by a modification of the method of Cuatrecasas 
& Hollenberg (1976). Tissue samples (0-5-3 g) 
were frozen in solid carbon dioxide and stored at 
—70°C for up to 2 weeks without appreciable loss 
of binding. The tissues were defrosted, freed 
from endometrium and peritoneal layer, 
washed, minced and suspended (1/5, weight/vol- 
ume) in 50 mw tris-HCl buffer, pH 7-4, con- 
taining 0-25m sucrose, 0-5 mM CaCl, 1mw 
ditiothreitol, 1% gelatin and 10pm indo- 
methacin. The tissues were disrupted with a 
ground glass conical homogenizer and the resul- 
tant homogenates were filtered through four 
layers of surgical gauze. Homogenates were cen- 
trifuged at 1000 g for 15 min and the superna- 
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Fig. 1. Characteristics of ?H-PGE, binding to human 
myometnum. The points represent specific binding as 
described in the text. The inset represents a transfor- 
mation of the data by the method of Rosenthal (1967). 
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tants centrifuged at 50000 g for 60 min. The 
resultant membrane pellets were washed twice 
in fresh -buffer and resuspended to a protein 
concentration of about 0-5 mg/ml. 

Incubations were carried out with varying 
concentrations (0-25-25 nm) of either [5, 6, 8, 9, 
11, 12, 14, 15, (n)-H]-PGF,,,, 6-7 TBq/mmol or 
[5, 6, 8, 11, 12, 14, 15, (n)2H]-PGE;, 5-9 TBq/ 
mmol (Amersham International), with and 
without a 1000-fold excess of the corresponding 
non-labelled PG (Upjohn Ltd, Kalamazoo) in a 
final volume of 0-15 ml. Optimal binding was 
achieved after 30 min at 37°C for ‘H-PGF.,, and 
after 45 min at 20°C for PGE, (Adelantado 
1985). At the end of the incubation 0-1 ml 
samples were filtered through Whatman GF/B 
discs and the radioactivity measured. Specific 
binding was calculated as the difference between 
total binding and non-specific binding (binding 
in the presence of excess non-labelled PG). Non- 
specific binding averaged 10% of total binding 
The concentration of binding sites and their 
affinity (Kd) was calculated from Scatchard plots 
(Scatchard 1949). Most Scatchard plots were 
rectilinear, suggesting a single class of binding 
sites; however, in some cases (Fig. 1) a second 
component of lower affinity could be detected 
with ?H-PGE, as ligand and it was substracted 
from the higher affinity component by the 
method of Rosenthal (1967). Binding affinities 
for several prostanoids were estimated in three 
different membrane preparations incubated 
with 7-5 nm of radiolabelled ligand and increas- 
ing concentrations (1 nM-100 um) of unlabelled 
competitor. Relative binding affinities were cal- 
culated as the ratio of the mass of unlabelled 
ligand (PGE; or PGF,) required to reduce total 
binding by 50% to the mass of competitor 
required to reduce total binding by 50%, multi- 
plied by 100. 

In three experiments, at the end of the incuba- 
tion ?H-PGF,, or ?H-PGE, were extracted and 
chromatographed by HPLC as described by 
Demers et al. (1984). No significant metabolism 
of either ligand was detected. Protein con- 
centration was estimated by the method of Brad- 
ford (1976). Statistical differences were assessed 
by the Mann-Whitney, Kruskal-Walls and 
Friedman tests 


Results 
JH-PGF,, binding 


The mean apparent Kd estimated in samples 
from the corpus from five non-pregnant uten 
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was 27 (SD 8) nw and the concentration of bind- 
ing sites was 688 (SD 340) fmol/mg protein. No 
specific binding was detected in samples of cer- 
vix. Apparent Kd and concentration values in 
samples from pregnant uteri at term were: cor- 
pus 24 (SD 9) nM, 369 (SD 168) fmol/mg protein 
(n =4); cervix 32 (SD 23) nm, 424 {SD 302) 
fmol/mg protein (n — 4). These values were not 
significantly different from those obtained in 
non-pregnant uteri, except that cervical binding 
was present only 1n samples from pregnant uteri. 

The relative binding affinity of several pros- 
tanoids for 7H-PGF,, binding sites was: PGE;, 
100; PGE, 1250; PGE, 1070; PGA, 110; 13-14 
dihydro PGF,, 38; thromboxane B; and 15-oxo- 
PGF <1. 


?H-PGE, binding 


In non-pregnant uteri 'H-PGE, binding was 
studied in relation to age, phase of the menstrual 
cycle and gynaecological disorder; all myo- 
metrial samples were taken from tke corpus 
uteri. The results are presented in Table 1. There 
were no differences in the concentration or 
affinity of PGE receptors in relation to age or 
phase of the cycle. Women complaining of dys- 
menorrhoea had similar receptor levels to those 
found in women who underwent hysterectomy 
for other reasons. Menorrhagic women had 
higher receptor concentrations than wemen who 
underwent hysterectomy for reasons cther than 
menorrhagia, although this difference was not 
statistically significant. The affinity of the recep- 
tors was similar in all groups. 

PGE receptors in mid-trimester utezi were of 
high affinity in the corpus, Kd 2-6 (SD 0-8) nM, 


and of low affinity in the cervix, Kd 39-8 (29-1) 
nM. The concentration of receptors (fmol/mg 
protein) was 447 (SD 231) in the corpus and 420 
(SD 249) in the cervix (n = 3 for all). 


Topographical distribution of ?H-PGE; binding 
sites 


Uteri from eight non-pregnant women (four in 
the follicular and four in the luteal phase of the 
cycle) and from four pregnant women at term 
were sliced at five equidistant points from fundus 
to cervix and the concentration of PGE, recep- 
tors was measured. The data presented in Fig 2 
show that in non-pregnant uteri the binding was 
greatest in the fundus and corpus uter and 
decreased towards the cervix (P«0-05). Cervical 
binding was detectable only in the follicular 
phase but the apparent affinity [Kd 11-4 (SD 0-2) 
nM] was significantly lower (P«0-02) than in the 
rest of the uterus (Kd range 0-5-3 nm) In preg- 
nant uteri, high affinity binding (Kd 1-5-2-6 nw) 
was present in all myometrial samples but not in 
the cervix [Kd 19-4 (SD 8-4) nw]; the con- 
centration of binding sites in the fundus-corpus 
area (range 222-270 fmol/mg protein) was lower 
than in non-pregnant uteri (P« 0-05). 

The relative binding affinity of several pros- 
tanoids for myometrial ?H-PGE; binding sites 
was: PGE, 100, PGE, 100, PGA, 40, 13,14 
dihydro-PGE, 20, 13,14-dihydro-PGE, 15, 
13,14-dihydro-PGF,, 7, PGB, 1, PGB, 0-5, 
PGF, 0:5, 13,14-dihydro-15-oxo-PGE 0:5, 
15-oxo-PGE;, 13,14-dihydro-15-oxo-PGA, 
15-oxo-PGE,, PGF,, 13-14-dihydro-15-oxo- 
PGF and thromboxane B, <0-S. 


Table 1. PGE receptors in myometrium from non-pregnant women 


Age group No of women Concentration (fmol/mg protein) Kd (nm) 
35-39 10 756 (236) 1 7 (0-5) 
40-44 6 978 (297) 2 0 (0-6) 
45-50 4 723 (165) 1 6 (0-4) 

Menstrual phase 
Follicular 8 725 (248) 1-5 (0-2) 
Luteal 12 843 (218) 1-7 (0-6) 

Gynaecological disorder 
Dysmenorrhoea 6 852 (283) 1-5 (0-5) 
Controls* 14 802 (209) 1-8 (0-8) 
Menorrhagia 7 985 (208) 1-3 (0-6) 
Controlst 13 783 (198) 1-6 (0-8) 


Results are means (SD). * Women without dysmenorrhoea. t Women without menorrhagia 
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Fig. 2. Topographical distribution of PGE receptors in human non-pregnant and preg- 
nant uterus. Each point represents the mean of four different patients and the bars 
represent SD. Binding in the cervix (open circles) was of significantly lower affinity than 
in the rest of the uterus. The asterisks indicate sections in pregnant uteri with signifi- 
cantly lower receptor concentrations than in non-pregnant uteri @, Follicular phase, A, 


luteal phase; W, pregnancy (term) 
Discussion 


This study confirms that the human uterus pos- 
sesses PG receptors and that their affinity for 
PGE is about 10 times higher than for PGF,, 
(Wakeling & Wyngarden 1974; Schillinger & 
Prior 1976). While the non-pregnant human 
myometrium responds consistently to PGF by 
contracting, the effects on the cervix are more 
variable (Najak et al. 1970; Wiqvist et al. 1983). 
These responses are in accord with the distri- 
bution of 3H-PGF,, binding described in this 
paper: that receptors are present in the corpus 
but-not in the cervix. Although pregnant uteri 
have PGF binding sites in both corpus and cer- 
vix, the concentration of these sites tends to be 
lower than in the non-pregnant uterus, possibly 
because there 1s a relatively greater increase in 
connective tissue in the uterus in pregnancy 
(Schwalm & Dubrauszky 1966; Hofmann et al. 
1983); moreover the persistently high pro- 
gesterone levels in pregnancy may lead to a 
decrease in binding sites. It is unlikely that these 
low affinity PGF binding sites are specific recep- 
tors, however, and it 1s possible that any action 
of PGF,, ın the human uterus is mediated 
through its interaction with PGE receptor sites 
(Schillinger & Prior 1976). 

PGE binding sites were always demonstrable 
in human myometrium and their concentration 
was higher in non-pregnant samples than in 


samples from term pregnancy. Bauknecht et al. 
(1981) and Giannopoulos et al. (1985) have 
reported similar findings. In both pregnant and 
non-pregnant uteri we found high affinity sites in 
the fundus and corpus (areas of maximal smooth 
muscle cell concentration) and low affinity sites 
present mainly in the cervix. In non-pregnant 
uteri, the concentration of binding sites was 
bighest in the fundus-corpus area, in agreement 
with the findings of Bauknecht et al. (1981), but 
this difference disappeared in pregnant uteri at 
term, as in the preliminary studies by Adelan- 
tado et al. (1985). 

The high specificity of PGE binding sites, at 
least those in the myometrium, suggests they are 
true PG receptors. Accordingly, the high affinity 
binding sites could be responsible for the con- 
tracting effect of PGE while the low affinity sites 
in the cervix could mediate its remodelling, soft- 
ening effect. The contractile effect on human 
pregnant and non-pregnant myometrium can be 
reproduced in vitro with PGE, doses of the same 
order as the Kd described here (Embrey & Mor- 
rison 1968; Wiqvist et al. 1983). Local, intravagi- 
nal administration of PGE, brings about cervical 
softening both in early and in term pregnancy. 
At term the effect of prostaglandin administra- 
tion in the cervix can occur even during beta- 
mimetic induced tocolysis (Goeschen et al. 
1985), suggesting that it 1s due to a direct effect 
of PGE, on the cervix and not secondary to 
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uterine contractions. It therefore seems plausi- 
ble to suggest that high affinity PGE rezeptors in 
human myometrium mediate the contractile 
effect of PG and that low affinity recep-ors in the 
cervix and in the connective tissue throughout 
the uterus are responsible for the development 
of cervical ripening and uterine compliance 
during pregnancy This simple two-receptor 
concept does not entirely explain the complex 
in-vitro pharmacological effects of PGE on the 
human uterus (Embrey & Morrison 1268; Wiq- 
vist et al. 1983). 

No differences have been found in the con- 
centration or distribution of uterine PGE recep- 
tors during the follicular or luteal phase of the 
menstrual cycle. These findings are in accord 
with those of Hofmann et al. (1983) and of Gian- 
nopoulos et al. (1985) and suggest that PG recep- 
tors are not controlled by ovarian steroids. In 
contrast, Bauknecht et al. (1981) found that uter- 
ine PGE binding sites were increased in women 
taking oral oestrogens. In hamsters, uterine 
PGE receptors increase during oestrus (Wakel- 
ing et al. 1973). 

No differences were found in uteri from 
women with severe dysmenorrhoea or from 
‘normal’ women, in agreement with the findings 
of Hofmann et al. (1983). The physiopathology 
of dysmenorrhoea is obscure and it ts possible 
that uterotocic agents other than PG are 
involved. It would be of interest to measure 
oxytocin and leukotriene receptors in this con- 
dition. Increased endometrial leukotriene 
release has been reported by Rees er al. (1987). 
Nevertheless, PG synthesis inhibitors are effec- 
tive in the treatment of dysmenorrhoea (Ander- 
son et al. 1976). The demonstration of increased 
myometrial PGE receptors in patients complain- 
ing of menorrhagia subjectively 1s in agreement 
with the study by Hofmann et al. (1983). How- 
ever, the very poor correlation between subjec- 
tive assessment of menstrual blood loss by the 
woman and objective measurement of men- 
strual loss (Chimbira et al. 1980) means that 
these data are of limited value. Nevertheless, we 
have recently demonstrated a significant correla- 
tion between measured menstrual blood loss and 
myometrial PGE receptor concentrations (Ade- 
lantado et al. 1988). Increased receptor levels 
and the reported shift from PGF to PGE produc- 
tion in the endometrium of menorrhagic women 
(Smith et al. 1981) suggests an altered response 
to PGE, a prostanoid also thought to have vas- 
odilatory effects. Fenamates, a group of PG syn- 


thesis inhibitors which can effectively reduce 
menstrual blood loss, are thought to act at PG 
receptor level (Sanger & Bennett 1979), while 
pharmacological concentrations can displace 
PGE from human myometrial binding sites 
in vitro (R. Cañete Soler, unpublished 
observations). 


Conclusion 


This study confirms that human myometnum 
contains PG receptors which have 10 times 
greater affinity for PGE than PGF. The con- 
centration of receptors 1s constant during the 
menstrual cycle and during reproductive age, 
although it 1s apparently reduced in pregnancy at 
term. The uterus is a target tissue for PGE but 
while our data show that PG receptors are not 
implicated in dysmenorrhoea, increased myo- 
metrial PGE receptors may play a part in the 
pathogenesis of unexplained menorrhagia. The 
pregnant uterus is very sensitive to PG. 
Increased PG production by intrauterine tissues 
is believed to initiate the spontaneous onset of 
labour (Casey & MacDonald 1986). It is there- 
fore of interest that PGE is the pnncipal pros- 
tanoid produced by the fetal membranes and 
binds with the highest affinity to myometrial 
receptors. 
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Artificial insemination with cryopreserved donor 
semen: a decade of experience . 
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JUNE LEE 


Summary. Ten years’ experience of artificial insemination with 
cryopreserved donor semen for 1023 courses in 783 women resulting in 
572 pregnancies is reported. A simple approach with multiple insemina- 
tions timed on the basis of cycle length, temperature charts, mucus 
symptoms and signs was used. The life table pregnancy rate was 61% 
after 12 cycles of treatment and 75% after 24 cycles. Women had a 
significantly higher rate of pregnancy in second and subsequent courses 
of treatment, and the pregnancy rate for treatment beyond 12 cycles was 
significantly less successful. Women over 35 years of age were signifi- 


cantly less successful. 


In Western countries sterility is considered to 
affect 5% of couples and in perhaps half of these, 
a male factor is responsible (Mosher & Pratt 
1985; Borrie 1987). The options for these 
couples are adoption, child-free existence or 
artificial insemination with donor semen (AID). 
AID using fresh semen has been performed for 
many years with variable results (Kleegman 
1953; Hill 1970; Robertson 1973; Glezerman 
1981) The development of cryopreservation for 
human sperm in the 1960s facilitated marked 
expansion of AID services and large sperm 
banks have been established in many countries 
(Sherman 1985). The Reproductive Medicine 
Clinic at Prince Henry's Hospital commenced 
AID in 1975. By 1979, we had treated over 250 
patients (Kovacs & Lording 1980). Our experi- 
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ence now involves over 1000 courses of 
insemination. 

In November 1984, acquired immune defi- 
ciency syndrome (AIDS) became relevant to 
AID, and has necessitated quarantine of semen. 
Because of the resultant relative shortage of 
screened semen, the simple approach to timing 
inseminations by temperature charts and mucus 
symptoms has had to be abandoned, and this 
report was compiled at the end of an era. 


Patients and methods 


Over the 10 years to December 1984, 783 
couples entered the programme. Of the 402 who 
achieved a pregnancy, 202 had a second course, 
34 a third and four a fourth course of insemina- 
tion. The majority had AID because of male 
infertility including azoospermia in 397, 
oligospermia in 284, other seminal abnormality 
(low motility and/or abnormal morphology) in 
37 and unspecified causes 1n 54. For 11 couples 
AID was performed because of the risk of trans- 
mission of genetic diseases such as Huntington's 
chorea, and tuberous sclerosis Other reasons 
for insemination were sexual dysfunction such as 
impotence. 

Before entering treatment, physical charac- 


teristics of both partners were recorded and 
blood groups determined for donor matching. 
The female partner was assessed to determine 
the time of ovulation using cycle lengths, basal 
temperature charts, mucus symptoms and cervi- 
cal score (Kovacs & Lording 1980). If there was 
any doubt about ovulation, progesterone was 
measured in the luteal phase and, where neces- 
sary, ovulation was induced with clomiphene, 
bromocriptine or human pituitary gonado- 
trophins (Kovacs et al. 1984). Immunity to 
rubella was checked. In the absence of a history 
suggestive of pelvic disease, the investigation of 
tubal patency was deferred until after three 
failed cycles of insemination. 

The involvement of a medical social worker or 
counsellor has been an integral part of the pro- 
gramme. During the pretreatment assessment 
the couple are advised by the doctors about the 
nature of AID, given printed material explain- 
ing the procedure, and also consult the social 
worker for detailed discussions of the social, 
ethical and legal implications of AID (Clayton & 
Kovacs 1980). 

Donors initially recruited were mainly 
medical students, but as the programme 
received more publicity, members of the general 
community volunteered to be donors. Prospec- 
tive donors had a semen analysis performed 
using standard methods after 2 days of absti- 
nence from ejaculation (Belsey et al. 1980). If 
the sperm concentration was >40 million/ml and 


Tabk 1. Inheritable diseases/traits 


Thalassaemia 

Colour blindness 

Tay-Sachs disease 

Haemophilia 

Mental retardation 

Huntingtons’ chorea 

Diabetes 

Sickle cell trait 

Phenylketonuria 

Alkaptonuria 

Eczema 

Cystic fibrosis 

Asthma 

Epilepsy 

Glaucoma 

Parkinson's disease 

Spina bifida 

Any allergies, e.g. hayfever, or from eating certain 
foods, taking certain medication, or after contact 
with certain materials, etc. 
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sperm motility >50%, the man was invited to be 
a donor provided further screening tests were 
normal. Screening included bacteriological cul- 
ture of semen for Neisseria gonorrhoeae and 
serological testing for syphilis, hepatitis B and 
sperm antibodies. Blood groups were also inves- 
tigated for matching purposes. Physical charac- 
teristics—race, height, build, complexion and 
hair and eye colour were recorded with the 
donor code for subsequent use in matching with 
the recipient’s husband. 

Personal and family histories were obtained to 
exclude subjects with possible genetic disorders. 
A list of hereditary conditions was used for 
specific questioning (Table 1). The donors were 
counselled about the risks of transmitting vene- 
real disease. 

Our approach to confidentiality and secrecy of 
information about AID donors has changed with 
time. Initially it was decided that no information 
about the donor would be divulged to the recip- 
ient or child and thus little information on the 
donors was obtained. With changes in the 
general community attitudes to artificial con- 
ception (Kovacs et al. 1986) and freeing of infor- 
mation available to adoptees about their natural 
parents, we felt it desirable to obtain more infor- 
mation on the donors. This was supported by a 
survey of a group of donors who were in favour 
of non-identifying information being available 
to the AID parents if requested (Kovacs et al 
1983). Consequently, a donor profile question- 
naire was designed (Appendix). 

Matching of the donor and recipient was 
undertaken on the basis of race, physical charac- 
teristics and blood group. 

Donors produced semen specimens by mas- 
turbation in a special room adjacent to the 
laboratory. The specimens were allowed to 
undergo liquefaction, and an aliquot was taken 
for analysis. The remaining sample was mixed 
with an equal volume of egg yolk/glycerol 
cryoprotectant medium. The semen was then 
stored in straws, each containing 0-5 ml. The 
straws were cooled by two-stage freezing, either 
over nitrogen vapour followed by immersion 
into liquid nitrogen, or by automated program- 
mable freezing machine (Pye-Daton Pro- 
grammed Freezer). The frozen semen was then 
stored in liquid nitrogen in storage tanks 
(Mahadevan & Trounson 1980). 

Each batch of stored semen was tested by 
determining post-thaw motility, and unsatisfac- 
tory specimens (post-thaw motility <40%) were 
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discarded. Before insemination the 0-5 ml straw 
was left at room temperature for 10 min to allow 
the semen to thaw. One 0.5-ml specimen was 
used for each insemination. Inseminations were 
timed using the clinical factors of cycle length, 
temperature and mucus signs and symptoms. 
Usually, two to three daily inseminations were 
undertaken around the estimated time of 
ovulation. 

Inseminations were either performed using a 
modified (shortened) bovine insemination gun, 
or by aspirating the thawed semen from a sterile 
container into a tuberculin syringe. Insemina- 
tions were pericervical, and the patients were 
asked to rest for 20 min after the procedure. 

Analysis of outcome was by life-table methods 
(O’Connor & Trounson 1980). 


Results 


The outcome of 1023 courses of AID far up to 24 
cycles of treatment resulting in 572 pregnancies 
is shown in Fig. 1. Approximately 50% of 
women were pregnant by 7 months, 61% by 12 
months, 71% by 18 months and 76% by 24 
months. The pregnancy rates for cycles 13~24 
were much lower; to emphasize this, the life- 
table graph for the 13th—24th cycles is compared 
with the 1st-12th cycle curve in Fig. 2. Although 
the rate was lower, pregnancies still occurred in 
the second 12 months and others even occurred 
after 25 and 28 cycles (not shown). Overall, 
there is a progressive decline in pregnancy rates 
with time from 12% pregnant in the first cycle, 
1096 in the third, 8:396 in the 6th, 4.5% in the 
9th, 4.5% in the 12th, and less than 3% after the 
18th. 

Pregnancy rates were significantly higher 
when women who previously conceived by AID 
returned for further treatment (Fig. 3). Of this 
group of women, 50% achieved pregnancy 
within four cycles, whereas in the first course of 
insemination, nine cycles were required for 5096 
to become pregnant. 

The pregnancy rates were further analysed to 
determine the effect of the women's ages. 
Results of treatment for the 783 women were 
analysed, dividing the women into 5-year sub- 
groups, at the time of commencing treatment. 
The distribution of women is shown in Table 2. 

The four groups were compared to the overall 
results by log rank test. Both groups of over 30 
years Of age were significantly less successful 
than the total group, with the 31 to 35 year group 


(x2 = 4-86, P<0-05) and the over 35 group (x? = 
6-9, P<0-01). 


Discussion 

As AID is the only possible option for achieving 
pregnancy in many couples, its use has become 
widespread (Sherman 1985). This has been 
facilitated by the development of cryostorage, 
enabling screening and matching of donors. 

As experience with AID increased, attempts 
have been made to simplify the treatment regi- 
men. Initially, all women were screened for 
tubal patency before treatment, but on review- 
ing our first 252 treatments, we realized that half 
the pregnancies occurred in the first three cycles 
of inseminations, and subsequently have recom- 
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Fig. 4. Outcome of treatment by AID analysed with 
respect to age of recipient. A, <25 years; O, 26-30 
years; @, 31-35 years; A, >35 years. 


mended that tubal patency test be deferred until 
after three failed cycles, in women where there 
was no suspicion of pelvic pathology. However, 
as 80% of pregnancies are achieved within six 
cycles of treatment, we strongly recommend that 
laparoscopy be undertaken to exclude pelvic 
pathology after six failed cycles. 
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A social worker or counsellor has been part of 
Our programme since its beginning. We have 
found that this is necessary because of the long- 
term social implications of the resultant con- 
ception. The counsellor also takes some of the 
workload from the clinicians as she discusses the 
social aspects with the patient. Our social 
worker has also been involved with the study of 
couples before treatment (Clayton & Kovacs 
1980), the follow-up of offspring (Clayton & 
Kovacs 1982) and surveying of donors (Kovacs ef 
al. 1983). 

The ability to predict likely success 1s of ben- 
efit when counselling patients, and the use of 
life-table analysis allows this in a way that is 
easily understood. These life-tables enable us to 
advise patients that following a first pregnancy 
there is a significantly higher chance of con- 
ception occurring again. Similarly, we can also 
show that the chance of conception after 12 
failed cycles is significantly decreased. Sub- 
sequently, we now advise patients to attempt 
in-vitro fertilization using donor sperm after 12 
failed cycles of AID (Kovacs & Rogers 1984) 

The appearance of the acquired immune defi- 
ciency syndrome (AIDS) has had a dramatic 
effect on AID programmes (Stewart et al. 1985). 
As the disease is transmitted by semen, there is a 
risk that if a donor who is a carrier of the AIDS 
virus is used, the infection may be spread to the 
recipients. With the inability to screen semen 
directly for the presence of the virus, indirect 
testing, for the presence of antibodies to human 
immune deficiency virus (HIV) in the blood has 
been introduced. The disadvantage of this is that 
antibodies do not appear until sometime after 
the incubation period, and during that period a 
donor could be HIV antibody negative, yet still 
carry the virus. To overcome this risk, a quaran- 
tine period for semen has been introduced. As 
the duration of the incubation period is yet 
unknown, quarantine periods of between 3 and 
12 months have been recommended in different 
Australian states. We are quarantining semen 
for 6 months and this has resulted in a shortage 


Table 2. Distribution by age of 783 women in the study 





Age (years) No. of women 
<25 133 
25-30 432 
31-35 181 
235 37 
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of available semen, and all programmes have 
introduced waiting lists. 

This paper summarizes our experience up to 
December 1984, when a simple approach to the 
timing and multiple inseminations has been 
used. With the necessity of quarantine, and sub- 
sequent shortage, we now confine ourselves to 
single inseminations after the luteinizing hor- 
mone (LH) peak. 
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A growing number of AID parents are planning to inform their children of the method of conception. 
The filling in of this background sheet will provide these children with adequate non-identifying 


information about their paternal background. 
Date- >. 


Married YES/NO 
Number of existing children 


Age 18-24 years [] 


25-29 years [] 
30-34 years |] 
35—40 years [] 


Number of boys 
Number of girls 
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J ye COOU ieee Z ee Eure Weight 

Hair Colour — —, — Z= Type of hair 
Complexión Do you tan easily? 
WC NG a aa ———g Country of birth 
Build 


How would you describe yourself? (outgoing, placid, moody, sensitive, jolly, quiet, extroverted, 
introverted, etc.) 


How do you get on with people? (parents, friends, boss, etc.) 


How do you solve your personal problems and make decisions (quickly, after carefully exploring all 
points of view, with deliberation, etc.) 


Level of schooling Primary [ | 
Secondary [] 


Tertiary Ü] 


List subjects most enjoyed 


Did you like school? 
What is your occupation? 


What other types of jobs have you had? 

What would you like to do in the future? 

What do you like doing in your spare time? 

Do you have any special talents? (eg, musical, artistic, sporting ability, creative skills) 
Do you have good health? 

If no, please give details 


Have you had any operations? YES/NO 


If so, what were they? 
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Are you allergic to anything? (eg, Penicillin, bee stings, pollen, dust, etc.) 


Do you smoke? NO/YES How many? 


Do you drink alcohol? NO/YES/A social drinker 


Family History 


Mother Father 

Eye Colour —_ c c c c r c r Eye Colour 
Height — . Height 

Age ou ue c ou Age 

Hair Colour... SSS Hair Colour 
Buld.——-———-: es et Build 
Complexion — Complexion 
Nationality — — ~~~ Nationality 


What level of schooling did she reach? 
What is her occupation? 

What level of schooling did he reach? 
What 1s his occupation 


Grandparents Nationality 


Mother's mother 
Mother's father 
Father's mother 
Father's father 


Brothers and Sisters 
Height 
Sex Age (eg, short, medium, tall) Comments 


Would you like to meet any children wàich may result from AID once they reach 18 years of age? 


Would like to meet [ ] 
Would definitely not like to meet [ ] 
Would not object if child wished to meet 

but would not solicit a meeting [ J 


In England where information ts available to adoptive children on their biological parents only 10% of 
the children seek this Information and only 1% actually wish to and do meet parents. Approximately 
1% of adoptive children in Australia actually meet their biological parents through Jigsaw. It is 
anticipated that the percentages will be even less in the case of AID children. 
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The treatment of normospermic infertility by gamete 
intrafallopian transfer (GIFT) 


JOHN L. YOVICH, PHILLIP L. MATSON, DAVID G. BLACKLEDGE, 


SIMON R. TURNER, PETER A. RICHARDSON, 


W. ROHINI EDIRISINGHE 


JEANNE M. YOVICH, 


Summary. Gamete intrafallopian transfer (GIFT) was applied in 207 
treatment cycles in 73 couples. The pregnancy rate in cycles with only 
one (2/21, 9-596) or two (2/29, 6-995) oocytes transferred was signifi- 
cantly less than that in which four oocytes (36/116, 31.096) were 
replaced. The collection of more than four oocytes did not influence the 
pregnancy rate in that treatment cycle. The overall pregnancy rate was 
24-246 (50 of 207) and was similar in the four infertility groups studied 
(non-occlusive tubal disorders, endometriosis, cervical factor and unex- 
plained infertility) with 28 (5696) of the pregnancies delivered at 220 
weeks. The pregnancy wastage included 4 (8%) ectopic pregnancies and 
3 (6%) late pregnancy losses. The 12 multiple pregnancies occurred 


following the transfer of three and four oocytes. 


Many therapeutic techniques are now available 
for the treatment of infertile couples in which the 
female partner has patent fallopian tubes. Those 
procedures involving the manipulation of 
gametes include artificial insemination with hus- 
band's spermatozoa (AIH) whereby sper- 
matozoa are deposited ın the cervical canal or 
uterus (Allen et al. 1985), the placing of oocytes 
and spermatozoa into the uterus to allow fertil- 
ization to occur ın vivo (Craft et al. 1982), and 
conventional in-vitro fertilization and embryo 
transfer (IVF-ET) in which fertilization occurs 
extracorporeally with subsequent transfer of 
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embryos into the uterus (Edwards & Purdy 
1982). 

A procedure proving particularly successful is 
gamete intrafallopian transfer (GIFT), whereby 
oocytes and spermatozoa are transferred into 
the fallopian tubes. Since the first report (Asch et 
al. 1984), GIFT seems to give similar results at 
most centres using the technique (Guastella ef 
al. 1985; Asch et al. 1986; Corson et al. 1986; 
Molloy et al. 1986; Nemiro et al. 1986; Yovich et 
al 1986) and pregnancy rates of the order of 30 
per 100 treatment cycles can be achieved for 
normosperrmic couples (Asch 1986). 

The present study describes the results of the 
GIFT programme at PIVET Medical Centre and 
the principal aims were to determine: the preg- 
nancy outcomes in relation to the underlying 
infertility aetiology; the effect of transferring 
different numbers of oocytes on the pregnancy 
rates; whether pregnancy rates are improved by 
hyperstimulation as gauged by the number of 
oocytes collected; the outcome of pregnancies 
achieved following GIFT; and the relation 
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between the number of oocytes transferred and 
the frequency of multiple pregnancies. 


Subjects and methods 


The study was undertaken at the PIVET 
Medical Centre and was based on the first 207 
GIFT treatment cycles in 73 couples without any 
recognizable male factors. All male partners 
were normospermic, the ejaculates containing 
212 x 10° motile spermatozoa/ml (Yovich et al. 
1985a). Couples with antispermatozoal anti- 
bodies either in male semen or in female serum 
were not included. Each woman had at least one 
fallopian tube shown to be patent and mobile at 
laparoscopy. Underlying tubal damage was 
known to be present in 22 women, a further 13 
women had endometriosis graded according to 
classification published by the American Fertil- 
ity Society (1985), 16 had a suspected cervical 
factor because of negative postcoital tests (Mat- 
son et al. 1986) and 22 women had completely 
unexplained infertility. 

All women in this study had follicular growth 
stimulated by clomiphene citrate (Clomid, Mer- 
rell-Dow Pharmaceuticals, Inc.), human meno- 
pausal gonadotrophin (hMG; Pergonal, Serono) 
or a combination of both. The response to treat- 
ment was monitored daily from day 2 of the 
menstrual cycle by radioimmunoassay of serum 
oestradiol-17B, progesterone and luteinizing 
hormone (LH) levels, and from day 8 of the 
cycle using ultrasound. Ovulation was triggered 
by the occurrence of an endogenous LH surge or 
the administration of 10000 i.u. human 
chorionic gonadotrophin (hCG; Primogonyl, 
Schering) at an appropriate time (Yovich et al. 
1985b) and oocytes were collected approxi- 
mately 35h later via laparoscopy or an ultra- 
sonically guided needle. 

Husbands produced a semen sample by mas- 
turbation 2h before the oocyte collection. 
Motile spermatozoa were then isolated using the 
swim-up technique employed in the IVF pro- 
gramme (Yovich & Stanger 1984). The final sus- 
pension of motile spermatozoa was adjusted to 
2000/ul. The culture medium used was human 
tubal fluid (HTF) medium (Quinn et al. 1985) 
supplemented with 20% heat-inactivated serum. 

Once oocytes had been collected, the gametes 
were transferred to the fallopian tube at laparo- 
scopy. The GIFT catheter was a 50-cm-long 
16-gauge end-hole Teflon catheter (William 
Cooke, Australia). The catheter was then 


loaded with: (a) HTF medium with 20% serum 
to fill the dead space; (b) 5 ul air; (c) 25 ul of 
medium with oocytes; (d) 5 ul air; (e) 50 ul of 
spermatozoal suspension; (f) 5 pl air. 

The fallopian tube was then catheterized 
(Molloy et al. 1986) and the gametes were trans- 
ferred. Patients were allowed to go home after 
they recovered from anaesthesia and were free 
to carry on normal activities, including work and 
sexual relations. Pregnancies were diagnosed by 
an elevated serum B-hCG level on or after day 16 
of the luteal phase and eventually categorized 
according to the criteria published by Yovich & 
Matson (1988) as a biochemical pregnancy (fall- 
ing hormone levels and no detectable gestational 
sac on ultrasound), blighted ovum (gestational 
sac at 7 weeks without a clear fetus and fetal 
heart action), miscarriage (fetal loss after ultra- 
sound detection of fetal heart movement) and 
late pregnancy loss (fetal or neonatal death after 
20 weeks gestation). i 

The y?-test was applied for statistical analysis 
in contingency tables. 


Results 


The pregnancy rates achieved after GIFT were 
similar in the four categories of infertility treated 
(Table 1), the overall rate was 24-296 (50 in 207 
cycles). However, the pregnancy rates were 
markedly influenced by the number of oocytes 
transferred into the fallopian tubes (x? — 9-37, df 
= 3, P<0-025). A comparison of individual 
groups using 2 X 2 contingency tables showed 
that the pregnancy rates were significantly lower 
in cycles when only one (2/21; x? = 4-10, 
P«0-05) or two (2/29; y? = 6-99, P«0-01) 
oocytes were transferred than when four oocytes 
were transferred (36/116). The number of preg- 
nancies achieved in women in whom ovulation 
was triggered by an endogenous LH surge was 
particularly low when three or fewer oocytes 
were replaced (one pregnancy in 27 cycles) 
although the numbers are too small to allow 
reliable statistical analysis. 

Among the women who had four oocytes 
transferred, the pregnancy rates did not differ 
between those from whom more than four 
oocytes were collected (26/87; 29-996) and those 
with only four oocytes collected (10/29, 34-596; 
X! = 0:22). 

The pregnancy outcome achieved after GIFT 
is given in Table 4. Of the 50 pregnancies 
achieved, 28 (56%) continued to delivery 


Table 1. Pregnancy rates achieved after GIFT 


No. women 

Tubal damage: 

Previous tubal surgery 13 

PID adhesions 9 
Endometriosis: 

Stage I 6 

Stage H 4 

Stage III 2 

Stage IV 1 
Cervical factor 16 
Unexplained 22 
Totals 73 
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PID, Presumptive diagnosis of previous pelvic inflammatory disease. 
Endometriosis classified according to American Fertility Society (1985) classification. 


Table 2. Pregnancy rates according to the number of oocytes transferred 


Ovulatory 

trigger 1 2 

LH surge 0/8 0/5 

hCG 2/13 2/24 

Total 2/21  (9.590)* 229 (69%) 


*P<0-05 compared with four oocytes transferred. 


beyond 20 weeks. Two twin pregnancies ended 
in miscarriage at 12 and 14 weeks gestation and 
one woman in whom eight sacs and seven fetal 
hearts were detected miscarried at 18 weeks. 
This patient had four oocytes transferred. Four 
fetuses were termunated selectively by ultra- 
sound-guided needling at 9 weeks (Mulcahy et 
al. 1984) but the remaining triplet pregnancy 
ended in miscarriage in the 18th week. We were 
unable to determine if the eight sacs were 
derived from duplication of the four oocytes or 
whether further spontaneous ovulation occurred 
after the GIFT procedure. Late pregnancy loss 
occurred in two twin pregnancies with fetal 
death at 23 and 24 weeks respectively, and in one 
singleton pregnancy at 24 weeks. Four ectopic 
pregnancies occurred in women with a history of 
surgery for tubal disease (4/37; 10-896), suggest- 
ing that this group of patients is at particular risk. 

The frequency of multiple pregnancies in rela- 
tion to the number of oocytes transferred 1s 
shown in Table 5. The number of gestational sacs 
with fetal heart beats was recorded on the first 
Obstetric ultrasound echogram at 7 weeks, and 
therefore includes the miscarriages and late 
pregnancy losses mentioned above. There is a 
clear trend in the frequency of multiple gesta- 


10/41 


No oocytes transferred 


No. cycles Pregnancies Pregnancy rate/cycle 
24-296 
37 10 
25 5 
26:5 % 
16 5 
13 2 
4 i 
1 1 
39 10 25-696 
72 16 22-296 
207 50 24-296 
4 Total 
9/26 10/53 (18.996) 
27/90 40/154 (26-096) 
(24-49) 36/116 (31.090) 50/207 (242%) 


tional sacs with the transfer of increasing 
numbers of oocytes. Specifically, 100% (3/3) 
triplet pregnancies resulted from the transfer of 
four oocytes; 7596 (6/8) and 2596 (2/8) twin preg- 
nancies were diagnosed in women who had four 
and three oocytes transferred. 


Discussion 

Experience of IVF-ET suggests that the preg- 
nancy rate increases when the number of 
embryos replaced is increased (Osborn & Moor 
1985). The present study has demonstrated a 
similar phenomenon with GIFT when increasing 
numbers of oocytes are transferred, with rates 
being maximal when three or four oocytes are 
replaced. This pattern is parallel to that 
described recently from a multi-centre study 
(Asch 1986) in which pregnancy rates of 4%, 
1996, 44% and 41% were obtained from a total 
series of 800 cases when 1, 2, 3 or 4 oocytes were 
transferred. Such a trend is not always seen, and 
Nemiro & McGaughey (1986) found no associ- 
ation between the pregnancy rate and the 
number of oocytes replaced at GIFT. They 
obtained pregnancy rates of 40%, 29%, 21% 
and 4696 after the transfer of 1, 2, 3 and 4 
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Table 3. Pregnancy rates after transfer of four oocytes according to the number of oocytes collected 


` No. oocytes collected 


Ovulatory 

tngger 4 5 6 7 
LH surge 2/10 2/7 1/3 2/4 
hCG 8/19 4/17 5/28 5/11 
Total 10/29 6/24 6/21 7/15 


(34:S%) (25-0%) (28-€96) (46-7%) (40 0%) (22:2%) (—) 


oocytes. It is also apparent from the present 
study that the pregnancy rates, when three or 
fewer oocytes were transferred, were reduced 
when ovulation was triggered by an endogenous 
LH surge. This may be due to the immaturity of 
the transferred oocytes because of the difficulty 
in determining accurately the time of the onset 
of the LH surge by the analysis of daily blood 
samples. No difference in fertilization or preg- 
nancy rates has been found in our IVF pro- 
gramme between oocytes collected following an 
LH surge or hCG injection (unpublished data), 
although this may be explained by the delayed 
insemination of oocytes (Trounson et al. 1982) as 
routinely practised, allowing any immature 
oocytes to complete the maturational process 
(Osborn & Moor 1985) in culture. The possi- 


Table 4. Pregnancy outcome in patients who conceived 
after GIFT 


Pregnancy outcome No. pregnances % 


Delivered at =20 weeks 28 (56%) 
Biochemical 6 (12%) 
Blighted ovum 6 (12%) 
Miscarriage 3 (6%) 
Ectopic 4 (896) 
Late pregnancy loss 3 (6%) 
Total 50 (100%) 


Table 5. Frequency of multiple pregnancizs diagnosed 
at 7 weeks by ultrasound, according to the number of 
oocytes transferred 


No. oocytes transferred 


Pregnancy 1 2 3 4 Total 
Singleton — 2 6 14 22 
Twins — — 2 6 8 
Triplets — — — 3 3 
>3 sacs — — — |] 1 
Total — 2 8 24 34 





8 9 10 — >10 Total 
1⁄1 — — 1/1 9/26 (34-696) 
1/4 2/9 0/4 2/8 2890 (30-096) 


2/5 2/9 0/4 3/9 
(33-3%) 


36/116 (31-096) 


bility of performing IVF-ET or pronuclear stage 
tubal transfer (PROST) (Yovich ef al. 1987) in 
those women with <3 oocytes and ovulation 
triggered by an endogenous LH surge requires 
further consideration. If maturity of the oocytes 
is a problem, then their pre-incubation for 
IVF-ET or PROST should be beneficial. 

The present study has shown that the stimu- 
lation of follicular growth to the extent that 
supernumerary oocytes are recovered does not 
increase the chance of pregnancy in that particu- 
lar treatment cycle. This 1s of interest because 
studies on IVF-ET have demonstrated that 
higher serum progesterone concentrations in the 
early luteal phase are associated with the estab- 
lishment of pregnancy (Garcia et al. 1984; 
Yovich et al. 1985c). This, coupled with the 
observation that the aspiration of follicles 
removes granulosa cells and disrupts pro- 
gesterone secretion in some patients (Garcia et 
al. 1981; Frydman et al. 1982), might suggest that 
increased numbers of follicles would help main- 
tain luteal phase progesterone concentrations 
and confer some benefit. Whilst not affecting the 
pregnancy rate per treatment cycle, the fertiliza- 
tion in vitro of supernumerary oocytes and the 
subsequent cryopréservation of embryos can 
increase the chance of pregnancy per oocyte col- 
lection by enabling women to have the transfer 
of a thawed embryo or embryos at a later date 
(Mohr et al. 1985). 

The present series does not include male 
factor infertility. We did explore this area and 
found a need to develop a modified GIFT tech- 
nique to achieve pregnancies (Matson ef al. 
1987). We also avoided GIFT in cases where 
either partner had antispermatozoal antibodies 
because one of the limitations of GIFT is that the 
procedure does not allow the confirmation of 
fertilization in couples who do not conceive. 
This may eventually become possible when the 
platelet agglutinating factor (PAF) test is fully 
developed and becomes available (O’Neill et al. 


1987). The use of supernumerary oocytes as an 
in-vitro test of fertilization is not useful as a 
determinant of fertilization in vivo, since preg- 
nancies can be achieved when the supernumer- 
ary oocytes fail to fertilize (Matson et al. 1987). 
In the groups of patients treated here (unex- 
plained infertility, non-occlusive tubal damage, 
endometriosis and cervical factor) the chance of 
pregnancy was equivalent and the technique of 
GIFT appears equally indicated. However, 
those cases with a severe male factor, antisper- 
matozoal antibodies and a poor history with 
repeated failures to conceive in the GIFT pro- 
gramme are best treated by the PROST method 
(Yovich & Matson 1988). At the PIVET Medical 
Centre, the technique of IVF-ET is now 
reserved for cases of irremediable tubal occlu- 
sion or in non-occlusive tubal disease where 
neither fallopian tube can be mobilized satisfac- 
torily for successful cannulation in the GIFT and 
PROST procedures. Of course, it can be argued 
that many patients with patent fallopian tubes 
will conceive and do not need IVF, GIFT or 
PROST treatments. But the spontaneous rate of 
conception in such patients on the waiting list is 
of the order of only 5% per annum (unpublished 
observations). Clearly GIFT treatment 
enhances fertility, such that if each case could be 
treated up to three times per annum, more than 
70% would have conceived. It may also be con- 
sidered that only the transfer of oocytes to the 
fallopian tubes is necessary in those patients who 
demonstrate satisfactory postcoital tests. This 
may well be the case and requires further study 
as relevant data were not generated in this 
series. 

There was a clear association between the fre- 
quency of multiple pregnancies and the increas- 
ing number of oocytes transferred, in agreement 
with Nemiro & McGaughey (1986) who 
reported more triplet and quadruplet pregnan- 
cies when four oocytes were transferred. In view 
of the similar pregnancy rate in this study and 
elsewhere (Asch 1986) when three or four 
oocytes are replaced, consideration should be 
given to limiting the number of oocytes trans- 
ferred to three. This may also have the benefit of 
reducing the frequency of multiple pregnancies. 
One of our patients had seven gestational sacs 
with fetal pulse activity detected following the 
transfer of only four oocytes. Although the pre- 
cise reason for this remains unknown, pos- 
sibilities include multiple monozygotic twins or 
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delayed ovulation from a secondary cohort of 
follicles. 

The high ectopic pregnancy rate (6%) 1s not 
greater than that observed in subfertile patients 
conceiving after other treatments, including 
ovarian stimulation, intrauterine insemination 
with husband’s washed sperm, IVF or after 
reconstructive tubal microsurgery (Yovich & 
Matson 1988). All cases in this series occurred in 
patients with known non-occlusive tubal dis- 
eases but the rate (4/98; 4-196) is not excessive 
for this group and even the rate of 10-896 in 
women who had previous reconstructive surgery 
should not preclude GIFT as a treatment option 
for those who fail to conceive readily after tubal 
repair where at least one tube remains patent. 
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Bacteriological contamination during laparoscopy with 


dye injection 


R. J. D. PYPER, ZERIN AHMET, ELIZABETH T. HOUANG 


Summary. Peritoneal contamination with bacteria during the laparo- 
scopy and dye procedure was studied in 38 subfertile women by 
culturing samples of peritoneal fluid, aspirated before, and after, injec- 
tion of dye solution. Bacteria were carried with the dye into a previously 
sterile peritoneal cavity in 34 women (90%). These vaginal organisms 
were present in low concentrations, not exceeding 10° organisms/ml. 
These findings explain the low incidence of acute salpingitis after tubal 
patency tests, but the selective use of antibiotic prophylaxis is 


recommended. 


The patency of fallopian tubes may be investi- 
gated by hysterosalpingography (HSG), or by a 
laparoscopy and dye procedure. The latter has 
become more popular, because it also allows 
diagnosis of peritubal and ovarian pathology. 

In both procedures, a sterile aqueous solution 
is injected into the uterine cavity via a cannula in 
the endocervical canal. From a bacteriological 
point of view, the procedures are similar. 
Vaginal organisms may be carried into the fallo- 
pian tubes, causing salpingitis in a few instances 
and reducing the fertility of the couple. 

The aim of this study was to determine the 
prevalence and nature of bactenal con- 
tamination occurring in the peritoneal cavity as a 
result of transcervical injection of dye during 
elective laparoscopy 


Patients and methods 


The study included 38 subfertile patients who 
were investigated by laparoscopy. They went 
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home within 24 h and were seen again 6 weeks 
later. Instructions were given to contact the hos- 
pital should any symptoms arise. 

Laparoscopy was performed in the usual man- 
ner. Chlorhexidine solution, 0-596 in 70% alco- 
hol, was used to clean the abdomen, and the 
laparoscope was introduced after subumbilical 
insufflation through a Verres needle. The same 
needle was inserted through a suprapubic inci- 
sion and the first sample of peritoneal fluid was 
aspirated from the recto-vaginal pouch An 
assistant had cleansed the vagina with a 0-05% 
aqueous solution of chlorhexidine. The cervix 
was grasped with a volsellum forceps, and a 
Spackman cannula was introduced into the cer- 
vical canal. A sterile aqueous solution of indigo- 
carmine dye was then injected into the uterine 
cavity. A second sample of peritoneal fluid was 
aspirated, after spill of dye from one or both 
tubes was seen. If no dye appeared, the patient 
was excluded from the study. 

Three bacteriological methods were used to 
examine the peritoneal fluid. 


Qualitative bacteriology 


The frequency of bacterial contamination was 
assessed in the first 12 patients. Samples of aspi- 
rated fluid, obtained before and after the injec- 
tion of dye, were injected into a pair of culture 
bottles containing either digest broth with 0-1% 
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glucose and liquid (Southern Group] or fastidi- 
ous anaerobic broth with thymidine (Lab M). 
The bottles were incubated at 37°C, examined 
daily, and routinely subcultured on the 5th and 
10th days or whenever the culture broth became 
turbid. Aerobic subculture was achieved with 
Columbia agar plates (Oxoid) with 5% horse 
blood, incubated in 7% CO, for 3 days at 35°C; 
and anaerobic subculture was performed with 
Wilkins and Chalgren agar plates with 7% horse 
blood, using an anerobic incubator (10% CO; 
5% H, 85% N;) for 7 days. The bacterial iso- 
lates were identified in the usual way. 


Quantitative bacteriology 


Aspirated fluid was immediately transported to 
the laboratory in a sterile container and pro- 
cessed within 30 min. Two methods were used to 
quantify the bacteria. 


Pour-plate method. For the next 16 patients the 
aspirated fluid samples were measured vol- 
umetrically and vortexed. Each sample was 
divided into two and each half was added to a 
bottle containing 100 ml of molten Wilkins and 
Chalgren agar. The contents of each bottle were 
thoroughly mixed and poured into Z7-cm Petri 
dishes. The agar was allowed to set and then 
incubated. One plate was incubated aerobically 
in the CO, incubator for 3 days and the other in 
the anaerobic cabinet for 7 days. The con- 
centration of organisms/ml of aspirate was calcu- 
lated from the number of colonies in each plate 
and the bacterial isolates were identified. 


Spread-plate method. In the remaining 10 
patients 0-5 ml of aspirated fluid was inoculated 
onto a Wilkins and Chalgren agar plate with 5% 
horse blood for anaerobic incubation. The same 
amount of fluid was used to inoculate a 
Columbia horse blood agar plate, a McConkey 
plate, and a Columbia human blood agar plate 
with nalidixic acid (30 mg/l), gentamizin (4 mg/l) 
and amphotericin (4 mg/l). These three plates 
were incubated in the CO, incubator The colo- 
nies were counted and identified 


Results 


Of the 38 patients 24 complained of primary 
infertility whereas the remainder had secondary 
infertility. Both fallopian tubes were patent in 24 
women, and 14 had unilateral spill only. The 


pelvic organs appeared entirely normal in 17 
women. Evidence of previous tubal infection or 
surgery was found in 12 women, endometriosis 
in seven and other conditions in two women. 

All cultures of the pre-injection peritoneal 
fluid from the qualitative study of the first 12 
patients yielded no growth. Table 1 shows the 
frequency of isolation of different bacterial spe- 
cies after dye injection by the three methods. 
Sterile culture was obtained in two patients by 
each of the quantitative methods. The overall 
positivity rate of the three methods was 90%. Six 
cultures yielded only Staphylococcus epider- 
midis or diphtheroids. Organisms of definite 
vaginal origin were cultured in 28 patients 
(74%). The more fastidious species such as 
Gardnerella vaginalis and anaerobic cocci were 
isolated only by the spread-plate method. There 
was, however, no statistically significant differ- 
ence in the number of species isolated by the 
three methods (Mann-Whitney U-test). 

There was no significant difference in the 
positivity rate or the number of species isolated 
between patients suffering from primary or 
secondary infertility, with both or only one tube 
patent, or with different laparoscopic findings. 

Table 2 shows the concentrations of bacteria 
isolated by the two quantitative methods. The 
bacterial concentrations most frequently 
recovered were between 10 and 100 organisms/ 
ml, although concentrations of between 10* and 
105 were found on four occasions. 

Eight patients were mildly pyrexial (37~38°C) 
in the postoperative period, but all were afebrile 
on discharge. No patient subsequently com- 
plained of pelvic pain or vaginal discharge 


Discussion 
None of our patients developed a clinical infec- 
tion after laparoscopy with dye injection. The 
number of patients studied is, however, too 
small to determine the frequency of post- 
operative infection, which, so far, has not been 
reported in the literature 

In contrast, the frequency of postoperative 
pelvic inflammatory disease (PID) after hys- 
terosalpingography (HSG) has been reported to 
be between 0-326 and 3.1976. Stumpf & March 
(1980) reviewed a series of 448 women under- 
going HSG for a variety of indications, and 
noted that PID followed in 14 patients. The 
latter were all found to have had unilateral or 
bilateral hydrosalpinges They considered the 
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Table 1. The frequency of major bacterial species isolated from the peritoneal fluid after injection of dye by the 
three bactenological methods 


ALA act ERREUR PU Sets UAI Sst Su RE Rr 


Bacteriological method 








Bacteria Qualitative Pour-plate Spread-plate Total 
Lactobacillus spp 4 9 7 20 
Anaerobic species* 5 3 7 15 
Gardnerella vaginalis 0 0 5 5 
Streptococcit 5 0 2 7 
Diphtheroids 2 6 6 14 
Staphylococcus epidermidis 5 9 4 18 
Other species 3 4 l 8 
Average number of species per 

patient 2 1-94 3:2 2:3 
Number of patients studied 12 16 10 38 





* Anaerobes: including Bacteroides spp , anaerobic Gram-positive cocci and rods 
t Streptococct’ including beta-haemolytic groups D and B, microaerophilic and alpha-haemolytic species 


Table 2. The concentrations of major bacterial species found in the peritoneal fluid after injection of dye by the two 


quantitative methods used in 26 patients 


Total number of positive cultures with bacterial 


Bacteria s 10 
Lactobacillus spp. 1 

Anaerobic species* 4 

Gardnerella vaginalis 

Streptococcit 2 

Diphtheroids 4 

Staphylococcus epidermidis 9 

Total 20 


concentrations (colony forming units/ml) at 


210-10? 10710 210-105 2101-105 
7 3 4 ] 
4 1 I 
3 1 1 
7 I I 1 
4 
25 4 7 4 





* Anaerobes: including Bacteroides spp , anaerobic Gram-positive cocci and rods 
t Streptococci: including beta-haemolytic groups D and B, non-haemolytic and alpha-haemolytic spp 


risk factors to be a history of previous pelvic 
infection or surgery for infection, a history of 
infertility and a record of a previous adnexal 
mass or tenderness. PID was rare 1f only one 
factor was present; and it was not found among 
the women with normal tubes. However, if three 
or more factors were present, HSG caused acute 
salpingitis in 57%. They also claimed not to have 
seen a single instance of PID after laparoscopy 
with dye injection despite ‘extensive use’ of the 
technique in the same population. 

We used the well-established technique of 
blood cultures to determine the qualitative fre- 
quency of contamination. In the quantitative 
study, the small volume of fluid obtained and the 
extra laboratory workload precluded us from 
examining these specimens by both methods 


concurrently. The spread-plate method included 
horse blood, as a supplement, and antibiotics for 
selective culture, factors likely to result in a 
greater chance of isolation of the more fastidious 
vaginalspecies Itis therefore recommended for 
future studies. 

The source of the bacterial contamination 
demonstrated in our study is the lower genital 
tract, as the peritoneal fluid samples were all 
sterile before the injection of dye. The samples 
were not cultured for the presence of 
mycoplasmas, viruses or chlamydia, but it is 
likely that these organisms would also be intro- 
duced into the peritoneum if they were present 
in the endocervical flora. The role of chlamydia 
in PID has been recognized (Mardh et al. 1977). 
The overall positivity rate 1n the samples after 
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- injection of dye was 9096. Organisms, such as 5. 
epidermidis and corynebacteria may b2 found on 
the skin, as well as in the vagina; whereas others, 
such as lactobacilli and G. vaginalis, are con- 
sidered to be of vaginal origin (Insenberg & 
D'Amato 1985). Thus, the positivity rate for 
vaginal organisms, other than S. epidermidis and 
corynebacteria, was 74% (28/38). 

In the pathogenesis of infection, tbe number 
and virulence of microbes, and the host resis- 
tance, at both local and systemic levels, are 
important factors. Gilmore (1981) stated that 
the frequency of postoperative sepsis has been 
shown to be related to the number of organisms 
present in the peritoneal cavity and stated that 
an inoculum of less than 10? organisms/ml was 
unlikely to cause sepsis. Our results show that 
the number of organisms contaminat:ng the per- 
itoneal cavity was usually small, 23/32 of the 
isolates were found to be less than 10° per ml. 
This may explain why postoperative infection is 
not a common occurrence after HSG or laparo- 
scopy and dye injection, despite the high fre- 
quency of peritoneal contamination by vaginal 
flora. 

Stumpf & March (1980) suggested that the 
infection after HSG was due to an acute exacer- 
bation of a chronic pelvic infection. We believe 
such an infection is not likely to be due to reac- 
tivation. Our study shows that transcervical 
injection of fluid can introduce anaerobes and 
other microbes into the peritoneum. However, 
patent fallopian tubes with healthy ciliated epi- 
thelium may be resistant to the low con- 
centration of bacteria introduced during the 
injection of dye. If a hydrosalpinx is present, the 
local resistance may be much reduced. Here the 
bacterial inoculum is likely to be instilled into 
static serous fluid within a fibrous walled cyst 
with no ciliated epithelium. The blood supply of 
the wall may also be reduced which may create 
conditions favourable to the multiplication of 
bacteria and lead to the development of clinical 
infection. 

To prevent infection after HSG, prophylactic 
antibiotics have been given to patients con- 
sidered to be at risk, but the results have been 
variable. Stumpf & March (1980) failed to pre- 
vent infection in 9 of 14 patients created with 
ampicillin for 2 days before and after the pro- 
cedure; whereas Pittaway et al. (1983) suc- 
cessfully prevented infection in 56 patients, by 
treating them with prophylactic doxycycline, 
after dilated tubes had been found on HSG. 


A large prospective study is necessary to 
determine the prevalence of PID, and its risk 
factors, after laparoscopy with dye injection. 
The procedure is similar to HSG, yet there may 
be important differences. For example, some 
surgeons may not proceed with the dye injection 
if hydrosalpinges are seen during laparoscopy. 
In our study, we excluded patients with bilateral 
tubal occlusion. As HSG is often performed in 
conscious patients, the cervix and vagina may be 
less thoroughly disinfected than in patients 
undergoing laparoscopy under general anaes- 
thesia. It is unclear whether these factors would 
affect transcervical contamination and the clini- 
cal sequelae. 

Nevertheless, in view of our findings, we make 
the following suggestions to prevent the 
development of PID following laparoscopy with 
dye injection. First, dye should not be injected if 
bilateral hydrosalpinges are clearly seen, as 
tuboplasty is not indicated. Second, if a uni- 
lateral hydrosalpinx is seen and dye is injected to 
elucidate the state of the other tube, antibiotic 
prophylaxis should be given as soon as possible. 
The best choice of treatment is not certain, 
although a regimen of doxycycline, 100 mg twice 
daily for 5 days, was shown to be effective by 
Pittaway et al. (1983). If the tubes appear 
healthy and patent, antibiotic prophylaxis 1s not 
indicated. 

In conclusion, low concentrations of vaginal 
organisms were cultured from fluid 1n the recto- 
vaginal pouch, after transcervical injection of 
dye in 74% of cases. No case of PID was found in 
our series, involving only a small number of 
patients, but this complication is more common 
in patients with hydrosalpinges. It is, therefore, 
suggested that infection may be prevented, by 
avoiding injection of dye into hydrosalpinges, 
and giving doxycycline postoperatively if this 
occurs. 
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Cervical dilatation by Lamicel before first trimester 
abortion: a clinical and experimental study 


A. NORSTROM, I. BRYMAN. H.-A. HANSSON 


Summary. Twenty women were treated with Lamicel tents for 4 h and 
20 women for 16h before vacuum aspiration in the first trimester of 
pregnancy. The shorter time of treatment was as effective as the longer 
time with respect to cervical softening and dilatation. In comparison 
with an untreated control group, Lamicel treatment was followed by an 
increased collagenolytic activity and increased sensitivity to prosta- 
glandin E, of the cervice] smooth muscle. 


Mechanical dilatation of the cervical canal with 
tapered metal cylinders of increasing diameter 1s 
traumatic and can be associated with adverse 
short- and long-term effects (Hulka & Higgins 
1961). The insertion of laminaria tents or other 
hydrogels or the local application of prosta- 
glandins can soften and widen the cervical canal 
during pregnancy (Hale & Pion 1972; Karim 
1975). During the last few years, Lamicel has 
been used to ripen the cervix before vacuum 
aspiration in the first trimester (Nicolaides et al. 
1983). Lamicel is a synthetic polyvinyl alcohol 
polymer sponge, impregnated with 200 mg of 
magnesium sulphate and compressed to form a 
tapered cylindrical tent. The tent absorbs water 
and swells to four times its original size. In the 
present study the clinical effects of Lamicel 
application are correlated with cervical tissue 
changes. 


Subjects and methods 


Sixty women who were to have legal termination 
of their first pregnancy were recruited to the 
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study. All gave their informed consent and the 
experimental design was approved by the local 
ethics committee. Twenty women (mean gesta- 
tional age 10-5 weeks; mean age 20-7 years) were 
treated with Lamicel for 4h (4-h group) and 20 
women (mean gestational age 9:8 weeks; mean 
age 21-1 years) were treated with Lamicel for 
16h (16-h group) before abortion. Twenty 
primigravidae of corresponding age and gesta- 
tion constituted a control group. Gestation was 
determined from the date of the last menstrual 
period, uterine size and ultrasonography. 

One week before operation, culture speci- 
mens for isolation of Chlamydia trachomatis and 
Neisseria gonorrhoeae were taken from the cer- 
vix. In the 4-h group the Lamicel was inserted on 
the morning of the day of operation and the 
women were kept supine until vacuum aspir- 
ation. In the 16-h group the tent was inserted in 
the afternoon the day before the operation and 
the women were ambulant until operation. 
After cleaning the vaginal vault with 0-5% chlor- 
hexidine solution, a Lamicel tent (3 mm diam- 


` eter, Vingmed Svenska AB, Jarfalla, Sweden) 


was inserted into the cervical canal with the tip of 
the tent just through the internal os. A small 
vaginal pack was inserted to ensure the Lamicel 
tent remained in situ. Discomfort (pain, nausea) 
or bleeding was recorded. The patients were 
given routine premedication and general anaes- 
thesia. The pre-operative dilatation of the cervi- 
cal canal was determined by the largest diameter 
of Hegar dilators that passed the internal’ os 


without resistance. Details of the operation pro- 
cedures including blood loss were recorded. 

Before vacuum aspiration, cylinder-shaped 
specimens of cervical tissue (approx. 
1-5x15 mm) were taken with the use of a biopsy 
needle (TruCut, Travenol, Deersfield, IL, USA) 
(Norstrom 1982). One piece of tissue was imme- 
diately fixed 1n buffered glutaraldehyde (Kar- 
nowsky 1965) and the remainder was transferred 
to chilled oxygenated Krebs-Ringer bicarbonate 
(KRB) buffer, pH 7-38. 

Cervical specimens were incubated for 20r4 b 
in oxygenated KRB-buffer in the presence of 7H 
proline (100 Ci/mmol, New England Nuclear 
Co., Boston, MA, USA). After incubation the 
tissue was rinsed in several baths of ice-chilled 
unlabelled buffer. The proteins were precipi- 
tated by immersion of the tissue in 1296 (w/w) 
trichloro-acetic acid and lipids were extracted in 
two changes of chloroform:methanol (2:1, v/v). 
After determination of dry weight the tissue was 
dissolved in Soluene 350 (Packard Instrument 
Company, Downers Grove, IL, USA, 0-5N 
quaternary ammonium hydroxide in toluene) 
(50°C; 12 h). Radioactivity was determined by 
liquid scintillation counting and expressed as 
ct/min per mg dry weight. 

Cervical specimens from the 4-h group were 
homogenized ın 0:05 M Tris-HCl buffer and the 
homogenates were centrifuged at 10 000 g for 
1h. Aliquots of the supernatant were removed 
for determination of hydrolytic activity against 
2-4 dinitrophenyl-Pro-Glu-Gly-Ile- Ala-Gly-Glu- 
D-Arg-OH (DNP-peptide, The Protein 
Research Foundation, Osaka, Japan) (Masui et 
al. 1977). The pellets were dissolved and heated 
in 1.» NaOH and aliquots were taken for deter- 
mination of protein (Lowry et al. 1951). Cervical 
specimens from the 16-h group were incubated 
for 4h in medium M 199 with Earle’s salts (pH 
7-38, Gibco Ltd, UK) and serum albumin (2 
mg/ml). After incubation the medium was 
dialysed against two changes of ice-chilled Tris- 
HCI! buffer for 24 h, freeze dried and dissolved in 
buffer for measurements of hydrolytic activity 
against DNP-peptide. 

Other strips of tissue were mounted in tissue 
chambers under superfusion with oxygenated 
KRB buffer (Bryman et al. 1984a). Muscle 
activity was registered isometrically under a 
passive tension of 5 mN. The end of the tissue 
strip was connected to a force transducer (Grass 
Model FT03). The sensitivity of the cervical 
smooth muscle to prostaglandin E, and nor- 
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adrenaline was compared between those treated 
with Lamicel and the control group. 

For electron microscopy the fixed tissue was 
further postfixed in osmium-tetroxide and 
dehydrated in increasing concentrations of eth- 
anol before embedding in EPON. Ultrathin 
specimens were prepared with the use of a LKB- 
ultratome. 


Statistics 
The mean (SEM) values were calculated and the 
significance of difference between treated and 


control women was estimated using Student's 
t-test. 


Results 


The Lamicel tents were inserted easily and with- 
out any serious discomfort to the patients. Only 
three women in the 16-h group experienced mild 
and transient dysmenorrhea-like pain a few 
hours after insertion None experienced nausea 
or vomiting. At the time of the abortion all tents 
in the 4-h group were found in the cervical canal, 
whereas in three patients in the 16-h group the 
Lamicel tents were half in the vagina. All the 
tents were removed without difficulty. The mean 
dilatation of the cervix was 8-3 (SEM 0-27) mm 
in the 4-h group, 7:8 (SEM 0:42) mm in the 16-h 
group and 4-0 (SEM 0-30) mm in the control 
group. In both Lamicel-treated groups the addi- 
tional dilatation to Hegar 9 or 11 was achieved 
with only slight resistance. 

The  Lamicel-treated patients required 
reduced amounts of anaesthetic agents because 
of the ease of cervical dilatation. There was an 
impression that the uterine cavity was evacuated 
more easily in treated women. Blood loss was 
not significantly different from that in controls 
One woman in the 16-h group underwent 
another aspiration 3 days after the primary oper- 
ation because retained products were suspected 
but only blood clots were found within the uter- 
ine cavity. None of the 60 women had symptoms 
or signs of postoperative endometritis and all 
were healthy when examined 14 days after oper- 
ation. The biopsy technique was not associated 
with any per- or postoperative complication. 

The effects of Lamicel on cervical collagen 
were studied by measuring the incorporation of 
3H proline into cervical tissue as well as the 
hydrolytic activity  agamst the synthetic 
oligopeptide DNP-peptide. 
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The incorporation of °H proline into cervical 
tissue after 1h of incubation was significantly 
greater in Lamicel-treated women than in the 
control group, but after 2 h incubation the differ- 
ence between the two groups was not statistically 
significant (Table 1). The Lamicel-induced cer- 
vical dilatation was associated with an increased 
collagenolytic activity. Thus, the hydrolytic 
activity against DNP-peptide was higher in 
tissue from patients treated with Lamizel for 4h 
than in controls and the recovered enzyme 
activity in the media after incubation of cervical 
tissue from women in the 16-h group exceeded 
that of control tissue (Table 2). 

Electron microscope examination of cervical 
tissue after Lamicel treatment supported the 
biochemical finding of increased collagen break- 
down. The collagen fibrils appeared disrupted 
and disintegrated and the amount of ground sub- 
stance appeared increased (Fig. 1). 

The spontaneous smooth muscle contractile 
activity of strips of Lamicel-dilated cervices was 
similar to that of control tissue strips, the pattern 


Table 1. Incorporation of ?H proline into cervical 
tissue from patients treated with Lamicel for 16 hand a 
control group 


Radioactivity 
(ct/min per mg dry weight) 
Duration =e eiue due 
of Lamicel group  Conirol group 
incubation (n — 11) (n = 11) 
1h 2987 (205)" 2383 (221) 
2h 4358 (458) 4563 (481) 


Significance of difference between the two groups 
* P<0-05 


Table 2. Collagenolytic activity in cervica. tissue from 
patients treated with Lamicel and a control group 


Collagenolytic activityt 
Sample Lamicel group Cortrol group 
Cervical tissue 159 (18-7)*** 83 (9-2) 
(n = 18) An = B) 
Medium after 4-h 
incubation of 29 (3-6)* 19 (2-0) 
cervical tissue (n — 11) (n — 10) 


t Measured as the hydrolytic activity to DNP peptide 


and expressed as means (SEM) of units/mg dry weight 
Significance of difference between the two groups 
* P<0-05, *** P<0-001 


of contractions being of a short duration, high 
frequency type (Fig. 2; see Bryman et al. 1984a). 
The response to noradrenaline was also similar 
to that of the controls, stimulation of contractile 
activity occurring at concentrations of 1077- 
1075 M (Fig. 2; see Bryman et al. 19845). PGE, 
inhibited spontaneous contractions at extremely 
low concentrations in strips from Lamicel- 
treated as well as control women. Inhibition of 
contractile activity was obtained in 5696 of strips 
from Lamicel-treated patients compared with 
3896 of strips from control women (Bryman et al. 
19842). 


Discussion 

From a clinical point of view Lamicel tents are 
easily handled and are effective in dilating the 
cervix before first trimester abortion. The tent is 
not too stiff and can be bent to fit the position of 
the cervix. The tapered end facilitates the inser- 
tion. The short 4-h period of application had 
several advantages: the patient had to attend the 
hospital only on the day of operation and could 
be more easily observed before operation. In 
addition, the dilatation was greater after 4h 
(8-3 mm) than after 16 h (7-8 mm) of application 
which may be explained by the supine position of 
the patients in the former group. Postoperative 
infections were not observed among the 40 Lam- 
icel-treated or 20 control patients, though the 
prevalence of postoperative infection was 2:2% 
among all patients undergoing abortion during 
the period of this study. The reduced resistance 
to the Hegar dilators may diminish the risk of 
cervical damage and the risk of transferring bac- 
terial agents to the uterine cavity. A reduced 
frequency of postoperative endometntis has also 
been reported among patients having pre-opera- 
tive treatment with Laminaria tents (Gold et al. 
1980). 

Proline is one of the predominant amino acids 
of the collagen molecule and is the natural pre- 
cursor of collagen-specific hydroxyproline. 
Consequently, radiolabelled proline is widely 
used as a precursor in studies on collagen metab- 
olism (Minor 1980). The measured radioactivity 
as related to tissue dry weight comprises several 
steps involved in protein metabolism: uptake of 
the amino acid, its incorporation into protein 
and further hydroxylation, breakdown of the 
molecule formed and the'escape of breakdown 
products from the cell. Although it cannot be 
stated conclusively that the recovered radioac- 
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Fig. 1. Electron micrographs of cervical tissue from women in the first trimester of pregnancy. (a) Control group. 
Note the regular arrangement of intact collagen fibrils (arrows) in the close vicinity of fibroblasts (f) and smooth 
muscle cells (sm) ( x 2600); (b-d) Lamicel-treated groups: (b) 4-h group; (c. d) 16-h group. The collagen fibrils 
appear partly disintegrated (x) and are located at some distance from the fibroblast (f) (arrows) ( x 2600) (c): 
x 6500 (b, d). 








tivity does represent newly formed colla gen the Lamicel treatment is associated with altered col- 
observed cifference between Lamicel-treated lagen metabolism (increased turnover rate of 
and controi cervical tissue after incubation for newly synthesized collagenous proteins?). Such 
lh indicates that the softening of cervix after an interpretation is in line with previous studies 
PGE; NA 
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Fig. 2. Effects of prostaglandin E, (PGE.) and noradrenaline (NA) on cervical contractile activity in the 
first trimester of pregnancy. Low concentrations of PGE, (10° g/ml) inhibited spontaneous contractions 
(56% inhibition in Lamicel-treated women and 38% inhibition in the control group). Noradrenaline 
stimulatec contractile activity (increased frequency, amplitude and tonus) at the same concentrations 
(10-7-10-*M) in strips from control and Lamicel-treated women (right panel). 
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on the effects of endocervically administered 
PGE, gel on cervical connective tissue, demon- 
strating changes in the rate of incorporation of 
proline as well as glucosamine during cervical 
softening (Norstróm 1983). 

The measurement of hydrolytic activity 
against the collagen-like DNP-peptide is an 
accepted method for estimating ccllagenase 
activity (Masui et al. 1977). This method was 
used to assess the production of collagenase both 
in vivo (4-h group) and mn vitro (16-h group). It 
was obvious that the treatment with Lamicel was 
associated with increased collagenolytic activity 
in cervical tissue. These results are in agreement 
with those of other studies using the same DNP- 
peptide method for measurement of col- 
lagenolytic activity in human cervical tissue fol- 
lowing ripening of the cervix by PGE, gels 
(Ekman et al. 1983). The biochemical evidence 
of augmented collagen breakdown was further 
supported by the disintegration and dissolution 
of collagen fibrils observed on electron micro- 
scopy. That picture is similar to that observed in 
cervical tissue in association with a spontaneous 
or PG-induced softening process (Junqueira et 
al. 1980; Uldbjerg et al. 1981). 

Although the pattern of spontaneous muscle 
contractions did not differ between control and 
Lamicel-treated women, the sensitivity to PGE, 
increased slightly after treatment with Lamicel. 
This supports previous suggestions that cervical 
maturation is dependent on the adaptive 
response of both the connective tissue and the 
smooth muscle (Bryman et al. 1984a, b). 
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Urinary incontinence during sexual intercourse: 
a common, but rarely volunteered, symptom 


PAUL HILTON 


Summary. A total of 400 women referred consecutively to a 
gynaecological urology clinic was questioned with regard to their sexual 
activity and were subsequently investigated by cystometry to establish 
the prevalence of urinary incontinence occurring during intercourse, 
and to define the urodynamic background of sufferers. Of the 400 
women 324 were sexually active, and of these 79 (2496) experienced 
incontinence during intercourse; in two thirds of sufferers incontinence 
occurred on penetration, whereas in the remaining one third urine 
leakage was restricted to orgasm. Of the former group 70% were shown 
to have genuine stress incontinence and 4% detrusor instability; of the 
latter, 42% had genuine stress incontinence and 35% detrusor 
instability. A comparison of cystometric variables in these two index 
groups and matched controls failed to identify any specific abnormality 


of bladder function associated with these symptoms. 


Sexual dysfunction is frequently present in 
women with urinary symptoms, the association 
arising by several mechanisms. First, the urinary 
symptoms or the reaction of one or other partner 
to the symptoms may be the direct cause of 
sexual difficulties, where none previously 
existed. Second, they may be the apparent cause 
of a sexual problem, one or other partner either 
consciously or subconsciously using the urinary 
symptoms as a means of avoiding sexual con- 
tact where there is a pre-existing but 
unacknowledged sexual problem. Third, urinary 
complaints may be the presenting symptom of 
underlying sexual conflict, and may be used as a 
mechanism for bringing that conflict to the fore 
(Stanley & Ramage 1984). Sutherst & Brown 
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(1979) found that 43% of incontinent women 
attending the urodynamic clinic claimed that 
their urinary problems had adversely affected 
their sexual relations. There are several reasons 
for this increase in sexual dysfunction in inconti- 
nent patients, such as dyspareunia resulting 
from urinary dermatitis and from previous 
incontinence surgery, decreased libido, depres- 
sion, or simple embarrassment. Urinary inconti- 
nence occurring during intercourse is another 
likely contributory factor, although the com- 
plaint is infrequently volunteered, and has not 
been specifically investigated previously. An 
attempt has been made to assess the prevalence 
of this symptom in an incontinent population, 
and to define the urodynamic background of 
sufferers. 


Patients and methods 


The study included 400 women referred con- 
secutively to a gynaecological urology clinic. 
They were assessed by a standardized question- 
naire administered by the physician. They were 
asked about their sexual activity, and in particu- 


377 


378 P. Hilton 


lar about any experience of urinary incontinence 
occurring during intercourse. Those who had 
noted this symptom were asked whether leakage 
of urine was associated with arousal, with pene- 
tration of the vagina, or specifically with orgasm. 
Patients were subsequently investigated as indi- 
cated by their presenting urinary compiaints but 
all had subtracted dual channel cystometry or 
videocystourethrography. The relation between 
the symptoms of incontinence on penetration 
and on orgasm and the subsequent urcdynamic 
' diagnosis was investigated. 

A control group was sought for the patients 
with the symptom of incontinence during inter- 
course by selecting the next patient refe-red who 
matched for age (to within 3 years), and uro- 
dynamic diagnosis, who was sexually active, but 
who did not experience any urinary leakage 
during intercourse. Cystometric variables were 
compared between the two symptomatic groups 
and their respective controls in an effort to iden- 
tify specific features contributing to the develop- 
ment of this particular symptom, and its timing 
in relation to sexual activity. 

Methods, definitions, and units conform to 
the standards proposed by the International 
Continence Society, except where specifically 
noted (Bates et al. 1976, 1977, 1980, 1981). 


Results 


Of the 400 patients, 324 were sexually active; 
only two women volunteered the specific com- 
plaint of incontinence during intercourse, 
although on direct questioning a further 77 
(24%) had actually experienced the symptom. 


Of these, 53 women noted incontinence on 
penetration, and 26 only on orgasm; none 
related their incontinence purely to arousal or 
resolution. Thus four initial study groups were 
identified: 53 who were incontinent on penetra- 
tion (group 1); 26 who experienced incontinence 
during orgasm (group 2); 245 who were sexually 
active but had never experienced urinary incon- 
tinence during intercourse (group 3); and 76 
women who were not sexually active (group 4). 
Several women were not having intercourse as a 
direct result of previous experiences of inconti- 
nence during intercourse; these are classified in 
groups 1 or 2 as appropriate, rather than group 
4. 

The distribution of urodynamic diagnoses in 
the four groups is shown in Table 1. Using a Y? 
test on the major diagnostic categories (a, b, c, 
d, and i) the distributions of diagnoses between 
those women experiencing incontinence during 
intercourse (groups 1 and 2) and those without 
such problems (groups 3 and 4) are significantly 
different (P<0-02); similarly the distribution of 
diagnoses between those with incontinence on 
penetration (group 1) was significantly different 
from that seen in women with incontinence on 
orgasm (group 2) (P<0-02). 

Of the 209 patients shown to have genuine 
stress incontinence, 48 experienced inconti- 
nence during intercourse, 37 (18%) occurring on 
penetration and 11 (596) occurring on orgasm. 
Of the 57 women with detrusor instability, 11 
had noted urinary leakage during intercourse in 
two (396) of whom it had occurred on penetra- 
tion and in nine (1696) on orgasm. These symp- 
tom distributions were significantly different at 


Table 1. Distribution of urodynamic diagnoses in patients with and without the symptoms of urinary incontinence 





during intercourse 
Incontinence on Incontinence on No incontinence on Not sexually 
penetration orgasm intercourse active 
(group 1) (group 2) (group 3) (group 4) 
Urodynamic diagnosis (n=53) (n=26) (n=245) (n=76) 
(a) Genuine stress incontinence 3⁄7 (70%) 11 (42%) 121 (49%) 40 (53%) 
(b) Detrusor instability 2 (196) 9 (34%) 33 (1396) 13 (1796) 
(c) Genuine stress incontinence 
plus detrusor instability S (996) 2 (896) 12 (596) 3 (496) 
(d) Voiding dysfunction 4 (7%) 1 (496) 19 (8%) 4 (596) 
(e) Impaired bladder compliance 0 0 2 (196) 1 (196) 
(f) Hypersensitive bladder 1 (296) 0 9 (4%) 2 (396) 
(g) Vesico-vaginal fistula 1 (2%) 0 1 0 
(h) Urethral diverticulum 0 1 (496) 0 0 
(1) No abnormality detected 3 (6%) 2 (8%) 48 (20%) 13 (17%) 





the 5% level using the y? test, and were both 
significantly different from the distribution seen 
in the 66 women in whom no urodynamic diag- 
nosis was established. Of the latter only five had 
experienced leakage on intercourse, three on 
penetration and two on orgasm. 

Controls, matched within the criteria defined 
earlier, were identified for 70 of the index cases 
(45 of the 53 in group 1, and 25 of the 26 in group 
2). The age, parity, and previous incontinence 
surgery of the cases and controls are shown in 
Table 2; there were no significant differences 


Table 2. Data relating to age, parity, and previous 
symptomatic groups 


Incontinence on penetration 


Index cases 
(n=45) 
Age (years) 
mean (SD) 42-2 (9-2) 
range 21-61 
Parity 
median 3 
range 0-10 
Previous pelvic surgery 
No of women with: 
any pelvic surgery 15 
hysterectomy 9 
incontinence surgery 10 
Total no. incontinence 
operations 18 
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(using the ‘t-test’ for continuous and y? test for 
discontinuous variables). Although the index 
cases with incontinence on penetration appear 
to have had rather more pelvic surgery, this was 
not statistically significant, and reflected the fact 
that one patient had had eight previous inconti- 
nence operations and a hysterectomy. The filling 
and voiding phases of the cystometrogram were 
compared for the index cases and controls, and 
are shown in Table 3. Residual volume, 
cystometric capacity, pressure rise during filling, 
pressure rise on provocation, bladder com- 


surgical history in index cases and controls for the two 


Incontinence on orgasm 


Controls Index cases Controls 
(n=45) (n=25) (n=25) 
43-2 (8-8) 44-0 (9-8) 43-9 (9-3) 
22—64 22-67 25-67 
2 3 2 
0-7 0-5 1-6 
7 7 6 
4 3 2 
6 6 6 
9 6 4 





Table 3. Cystometric variables in index cases and controls for the two symptomatic groups 


Incontinence on penetration 


Index cases 
(n=45) 

Residual volume (ml) 20.1 (69-1) 
Cystometric capacity (ml) 558-7* (153-0) 
Pressure rise—filling 

(cm H,O) 11-7 (10-7) 
Pressure rise—provocation 

(cm H;O) 5-1 (13-9) 
Bladder compliance 

(ml/cm H;O) 86-6 (109-1) 
Maximum voiding pressure 

(cm H,O) 19-0 (20-5) 
Peak flow rate (ml/s) 24-5 (10-7) 
Urethral resistance 

(cm H;O/ml/s?) 0-056 (0-08) 





Results are mean (SD) values 


Significance of difference between index and control group *P<0-05 t-test 


Incontinence on orgasm 


Controls Index cases Controls 
(n=45) (n—25) (n=25) 
36 (7.4) 11:2 (38:0) 64 (12-5) 
493-1* (117-4) 507-0 (167-9) 505-6 (130-9) 
12-9 (15.1) 15-7 (18-3) 18-9 (20-6) 
4-8 (16-3) 30 (12-1) 9.1 (22-4) 
79 9 (108-4) 61-6 (49-7) 53.5 (37-6) 
25-5 (19-0) 16-9 (21 6) 15.3 (18-6) 
26-6 (12-1) 25-3 (12-1) 28.1 (12 0) 
0.046 (0-05) 0-142 (0-25) 0-057 (0-04) 
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»,.pliance, maximum voiding pressure, peak urine 
flow. rate, and -urethral resistance were exam- 
ined, and compared using the paired t-test. Only 
the cystometric capacity of the group 1 index 
cases was significantly different from the rele- 
vant controls at the 5% level. 


Discussion 


This study shows that the occurrence of urinary 
incontinence during sexual intercourse is a much 
more frequent problem for the incontinent 
woman than is commonly recognized, being 
present in one in four of these individuals. The 
complaint was discovered only on direct ques- 
tioning inthe majority, but all considered it to be 
a'significant problem, and welcomed the oppor- 
tunity for.discussion of what was for many a 
source of considerable embarrassment and mari- 
tal disharmony. 

The problem may be found in patients with all 
urodynamic diagnoses, but urinary incontinence 
occurring on vaginal penetration is more likely 
with genuine stress incontinence, whereas those 
women experiencing incontinence on orgasm 
alone have.an increased incidence of detrusor 
instability. Several of those experiencing incon- 
tinence on orgasm during sexual intercourse also 
had urine leakage occurring during masturba- 
tion to orgasm, whereas none of those with 
incontinence on penetration had had urine leak- 
age with other forms of sexual activity. Despite 
these associations the only cystometric variable 
showing any difference between those inconti- 
nent individuals who suffer from urinary leakage 
during intercourse and those who do not appears 
to be their slightly greater bladder capacity; 
since both groups had capacities which were well 
within accepted normal values, it is difficult to 
attribute any real significance to this finding. 

In the male a smooth muscle sphincter is 
known to exist at the bladder neck level. Its 
function is probably genital rather than urinary, 
serving primarily to prevent reflux ejaculation; 
nevertheless, urinary leakage may also be pre- 
vented by this mechanism during extreme sexual 
arousal and orgasm. However, no such genital 
sphincter exists in the female, giving her a par- 
ticular predisposition to this problem. 

One might expect that those women with 
detrusor instability experiencing incontinence 
on intercourse, especially in association with 
orgasm, might have higher -detrusor pressures 
than those not so afflicted; this has not been 


demonstrated, although it is possible that blad- 
der activity during intercourse may be very dif- 


‘ferent from that found in the urodynamic 


laboratory. Bladder function was not assessed 
during sexual activity in this study and previous 
attempts have met with limited success for tech- 
nical reasons (personal communications by 
Stanton 1981 and Bhola 1986). 

Similarly, those women with genuine stress 
incontinence who experience loss of urine 
during penetration of the vagina at intercourse 
might be expected to have lower urethral resis- 
tance than women who do not suffer this symp- 
tom, but again this has not been shown in these 
studies. Urethral pressures were not examined 
consistently, although a proportion (19 index 
cases and nine controls) had urethral pressure 
profiles recorded as part of the investigation of 
their presenting urmary symptoms; a micro- 
transducer technique was used to examine the 
urethra at rest and on stress (Hilton & Stanton 
1983). The only significant difference identified 
was a reduction in the pressure transmission 
ratios in the third quartile of the functional 
urethral length in the index cases. Whilst it is 
accepted that the numbers are small, and 
unmatched with controls, we have previously 
demonstrated that similarly it is in the third quar- 
tile of the functional length that the transmission 
differences between symptom-free women and 
those with genuine stress incontinence are maxi- 
mal (Hilton & Stanton 1983). It is possible there- 
fore that these differences may represent a 
greater deficiency of pelvic floor function in 
those women with incontinence during inter- 
course; however, further investigation of this 
aspect of the problem is necessary before firm 
conclusions can be reached. 

The treatment of these symptoms remains 
problematic. The identification of the underly- 
ing, or associated, urodynamic abnormality is 
obviously central to management, although it is 
my experience that these specific symptoms do 
not respond to conventional treatments so well 
as other urinary symptoms. A study of manage- 
ment of these difficult symptoms is in progress. 
Unfortunately for many women in whom the 
problem persists after definitive treatment of the 
urodynamic abnormality, the most appropriate 
management consists of sympathetic discussion 
aimed at helping the couple to come to terms 
with their disability. 
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A further assessmeni of the gauze hammock sling 
operation in the treatment of stress incontinence 


J. KERSEY, M. R. MARTIN, P. MISHRA 


Summary. A further series of 100 consecutive gauze hammock sling 
operations for urinary stress incontinence is presented with preliminary 
urodynamic assessment in all cases and follow-up from 6 months to 5 
years. In 63 women the operation was a primary procedure. Modifica- 
tion to the operation included redesign of the shape of the sling, use of 
increased tension where minor degrees of bladder detrusor instability 
exist, and use of a sudrapubic catheter postoperatively. Of the 100 
women 87 were reviewed directly and 12 indirectly; only one was lost to 
follow-up. After operation, 78% were continent, 17% showed improve- 
ment and there were 4% failures. The only serious complication was a 
pulmonary embolus in one woman but 15 had some voiding difficulty 
during the follow-up period which responded to urethral dilatation in all 
but three. There were no fistulas. This improved technique should 
overcome many of the objections to the sling procedure and is a suitable 
primary procedure for stress incontinence or for treatment of recur- 


rence after previous alternative procedures. 


The gauze hammock sling operation has been 
criticized because of reported high complication 
rates including urethral necrosis end bladder 
neck obstruction, and consequently alternative 
suprapubic procedures have been widely prefer- 
red (Stanton 1978). In a previous series of 105 
cases reported by one of us, there were 15 
failures and two fistulas (Kersey 1983). We now 
report a series of a further 100 consecutive cases, 
with routine urodynamic selection and modifica- 
tion of the sling, resulting in a considerably 
lower rate of failure and of serious 
complications. 
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Patients and methods 


Patients were selected from clinical findings in 
conjunction with urodynamic studies using an 
Ormed 6 channel analyser and demonstrating 
stress incontinence in all women. Operation was 
not performed in women with gross bladder 
detrusor instability. We define this as a rise in 
intrinsic bladder pressure or systolic contractions 
to above 30 cm of water on filling the bladder. A 
rise between 15 and 30 cm of water pressure was 
regarded as mild or moderate detrusor instability 
and operation was carried out. 

Postoperative urodynamic studies were con- 
sidered to be desirable but the department of 
radiology was unable to accept this additional 
work load. However, patients with postoperative 
voiding problems did have this investigation. 


Operative technique 


The operative technique modified from the 
work of Aldridge (1942) and Moir (1968) 
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was fully described and illustrated by Kersey 
(1983). 

In this series the design of the mersilene sling 
has been modified to prevent the previous tend- 
ency for the belly of the sling to roll up on eleva- 
tion of the arms in attaching them to the rectus 
sheath. This modification can be seen by com- 
paring Figs 1 and 2. The sling is anchored by 
prolene sutures which, as indicated, ensure dis- 
tribution of pressure over a wide area. The size 
of the belly of the sling may be trimmed if 
required. 

At an early stage in the development of the 
operative technique for the gauze hammock 
sling, it was decided to assess the degree of resis- 
tance when passing a bladder sound into the 
urethra of a normal nulliparous woman, when 
doing a simple procedure such as dilation and 
curettage. When sufficient experience was 
obtained, this degree of resistance was mim- 
icked by adjusting sling tension in the patients 
with stress incontinence. Using these criteria, 
tension has been applied in the operations per- 
formed and discussed in this paper. 

Where pre-operative urodynamic studies 
showed mild or moderate degrees of bladder 
detrusor instability, as defined above, associated 
with stress incontinence, the operative tech- 
nique was modified by slight increase in tension 
of the sling. 

In this series we changed to the use of 
suprapubic catheters after the first 37 patients 
which resulted in simplified nursing manage- 
ment, and improved patient comfort. The 
suprapubic catheter was left in situ until the 
residual urine was less than 100 ml. When the 


4-3 cm > 


K. 






Sutures 
Fig. 1. Previous design of sling. 


Fig. 2. Present design of sling. 


Foley catheter was used, a residual urine was 
performed on the fifth day and the catheter only 
finally removed when the residual urine was 
<100 ml. 


Results 


The present series consists of a further 100 con- 
secutive patients treated between 1981 and 1986 
with follow-up from 6 months to 5 years. All the 
patients were invited to attend for special review 
for the purpose of this study and 87% were 
directly reviewed in this manner. The remaining 
13 who were not available were reviewed 
indirectly from the case note records of last 
attendance (n=5), telephone contact (n=4) and 
letter (n=3). Only one patient was lost to fol- 
low-up (Table 1). 

Results showed that of 100 patients 78 were no 
longer incontinent and a further 17 reported 
improvement to the point where their inconti- 
nence was no longer troublesome. There were 
four failures in whom no improvement occurred, 
two of these had stable bladders pre-operatively 
and two had biadder detrusor instability. 

The reduction in urinary leakage was con- 
firmed by a marked diminution in the need for 
sanitary protection (Table 2). 

In 22 patients mild or moderate bladder 
detrusor instability was diagnosed from pre- 
operative urodynamic studies. After surgery 17 
of them were continent and five were improved. 
Four of these five had postoperative urodynamic 
studies performed and three of them showed 
persisting bladder detrusor instability. 


Complications 


Complications are shown in Table 3. There were 
no deaths in this or the previous series and only 
one serious complication in a woman who had 
prolonged postoperative urinary retention and 
developed a pulmonary embolus which was suc- 
cessfully treated by pulmonary embolectomy. A 
suprapubic catheter remained in situ for 5 
months followed by spontaneous return of 
normal bladder function and no incontinence. 
During this time cystoscopy and urodynamic 
investigations failed to disclose any organic 
cause for her retention of urine. 

In this series of 100 patients the mean duration 
of catheterization was 8-3 days (SD 4-5) with a 
maximum duration of 26 days catheterization. 

In 25 patients, postoperative urinary retention 
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Table 1. Results of gauze hammock sling operation in 100 patients” 





Length of 

follow-up No of 

(months) patients 0 1 
6-12 25 15 8 

13-24 23 16 7 

25-36 18 11 7 

37-48 13 10 3 

49—60 19 10 9 

>60 1 — 1 

Lost to follow-up 1 1 

Totals 100 63 35 


Previous operations 


>1 Continent Improved Failed 

2 22 3 — 
— 17 4 2 
— 15 2 1 
— 10 3 — 
— 14 4 1 
IE = 1 Ems 

2 78 17 4 


* By clinical review in 87 patients and indirect review 1n 13 


delayed their discharge from hospital beyond 
the normal 10 days. Seventeen patients estab- 
lished normal voiding after a delay but in eight 
urethral dilatation was required before a 
residual urine of «100 ml could be obtained. 
The degree of urethral dilatation was to 10 mm. 
Only one woman required two urethral 
dilatations. 

There were 15 patients who left hospital void- 
ing satisfactorily but subsequently returned 
complaining of poor urinary stream. Five of 
them returned within 6 months of operation and 
nine = 1 year after operation. Urethral dilata- 
tion was also performed 1n this group and satis- 
factory voiding was obtained in all but three who 
continue to have slow urinary stream but with no 
retention. 


Discussion 


The results of this present series show a substan- 
tial improvement over the previous series due 
almost certainly to the more selective assess- 
ment provided by urodynamic studies. The 
history of sling procedures has been clouded by 
their reputation for a high prevalence of urinary 
fistulas (Stanton 1978). It is the authors’ conten- 
tion that the modification of the technique 
described has virtually eliminated the risk of this 
complication. 

In this series particular attention was given to 
any complaint of voiding difficulty throughout 
the follow-up period. This responded to simple 
urethral dilatation under general anaesthesia in 
all but three patients. Ideally this group of 
patients should have been further investigated 
by uroflowmetry and intravenous pyelography 
to exclude back pressure on the upper urinary 
tract. We feel that some voiding difficulties may 


have been due to our policy of increasing sling 
tension to overcome minor degrees of bladder 
detrusor instability for which, in our opinion, 
alternative treatment is unsatisfactory. 

In the present series it has not proved neces- 
sary to remove a sling because of a voiding diffi- 
culty, although this has been stated to be a 
complication of sling operations (Stanton et al. 
1985). 

There were four treatment failures of which 
two had stable bladders, and postoperative uro- 
dynamic investigation confirmed persisting blad- 
der neck incompetence presumably due to 
insufficient tension on the sling. The other two 
failures were shown to have bladder detrusor 
instability on both pre- and postoperative uro- 
dynamic evaluation. 


Table 2. Requirements for sanitary protection in 87 
patients clinically reviewed 


Sanitary Before After 
protection operation operation 
None 8 82 
Sometimes 17 2 
Always 62 3 
Total 87 87 


Table 3. Complications of gauze hammock sling oper- 
ation in 100 patients 


= — 


Wound haematoma/infection 
Exposure of prolene suture 


Pulmonary embolus 1 
Haemorrhage 2 
Postoperative urinary retention 25 
Late voiding difficulty 5 
1 
2 
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In conclusion we feel that the traditional 
objections to sling operations have been largely 
overcome, that the success rate compares 
favourably with other procedures, and that this 
is a Suitable procedure for the primary treatment 
of stress incontinence. 
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Malignant lymphoma presenting as an ovarian tumour: 
a clinicopathological analysis of 34 cases 


H. FOX, F. A. LANGLEY, A.D.T. GOVAN, A. SHIRLEY HILL, 


M. H. BENNETT 


Summary. The clinicopathological features of 34 patients with malig- 
nant lymphoma or leukaemia where the initial presentation was as an 
ovarian tumour are described. Nineteen patients died, usually within 1 
year of diagnosis, whilst 15 survived, some for long periods. Factors 
indicating a poor prognosis were rapid onset of abdominal symptoms, 
the presence of systemic symptoms, bilateral ovarian tumours, 
advanced stage and a histological pattern other than that of a B-cell 
lymphoma. For staging purposes the Ann Arbor method appeared a 
more sensitive prognostic indicator than did the FIGO staging system. It 
is suggested that primary malignant lymphomas of the ovary are 
extremely rare and that for therapeutic purposes all lymphomas of the 
ovary should be regarded as local manifestations of systemic disease. 


In women developing malignant lymphoma or 
leukaemia the initial presentation of the disease 
may be as an ovarian tumour. This is far from 
being a common event and, indeed, of 9500 
women suffering from lymphoma in the files of 
the Armed Forces of Pathology, only 19 (0-296) 
presented in this fashion (Chorlton et al. 1974). 
It is thus hardly surprising that, despite the 
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reporting of a few series of such cases (Woodruff 
et al. 1963; Chorlton et al. 1974; Paladugu et al. 
1980; Rotmensch & Woodruff 1982; Osborne & 
Robboy 1983), the clinicopathological features 
of lymphoma presenting as an ovarian lesion are 
still not widely known amongst gynaecologists. 
We therefore report here the clinical and path- 
ological findings in 34 patients in whom an 
ovarian tumour was the presenting feature of 
lymphoma or leukaemia. 


Patients and methods 


Material from 34 patients was studied. All 
patients had presented with an ovarian tumour, 
tissue from which had been submitted to the 
Ovarian Tumour Panel of the Royal College of 
Obstetricians and Gynaecologists. Initial study 
was confined to the examination of haema- 
toxylin and eosin stained sections of formalin 
fixed, paraffin embedded tissue. Where addi- 
tional material was available sections were 
stained with methyl green pyronin and for 
reticulin. In selected cases immunoperoxidase 
stains for light chain immunoglobulins, 
muramidase and alpha-l-antitrypsin were 


employed. If a myeloid lesion was suspected 
sections were also stained for Napthol AS-D 
chloracetate. 

The tumours were classified histologically 
according to the British National Lymphoma 
Investigation (BNLI) system of nomenclature 
(Bennett et al. 1974) and staged according to the 
clinical and operative findings, using both the 
FIGO system for ovarian tumours and the Ann 
Arbor method (Carbone et al. 1971) for lympho- 
mas (Table 1). 


Results 
Clinical features 


The ages of the patients ranged from 7 to 71 
years with a median of 36 years. Twenty of the 
patients, i.e. nearly two thirds, were aged less 
than 40 years. 

The clinical presentation took one of three 
forms: 


Group I (acute onset group). Fourteen patients 
presented with acute abdominal pain and disten- 
sion, sometimes accompanied by vomiting. Five 
women in this group had also noted systemic 
symptoms such as fever or weight loss. 


Group 2 (chronic onset group). Thirteen 
patients gave a history of gradual onset of 
abdominal pain (often initially mild) and disten- 
sion, these symptoms having been present for 
periods varying from 1 to 6 months. Systemic 
complaints were not noted in this group. 


Group 3 (gynaecological symptoms group). Five 
women presented with non-specific and prob- 
ably coincidental gynaecological symptoms, 


Table 1. Ann Arbor staging classification* 
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such as menorrhagia or oligomenorrhoea. In 
two further patients the ovarian mass was an 
incidental finding, in one woman during preg- 
nancy and in another at surgery for an endo- 
metrial adenocarcinoma. 

An adnexal mass was palpable in all patients 
except where the tumour was an incidental intra- 
operative finding. 


Operative findings 


The tumours were unilateral in 20 patients and 
bilateral in 14. In only six instances was the 
disease confined to the ovaries: local involve- 
ment of other tissues was present in 19 (para- 
aortic nodes in five, the pentoneum in nine and 
both intra- and extra-peritoneal tissues in four) 
whilst distant spread, to liver, spleen, kidney, 
adrenal or pancreas, was noted in 10 patients. 
Ascites was present in eight patients, blood 
stained in three. 

Using the FIGO staging system, only 10 
tumours were put into Stages 1 and 2: 11 were 
considered to be Stage 3 and 13 were put into 
Stage 4. According to the Ann Arbor system for 
staging lymphomas, there were seven in Stage 
IE, 10 in Stage IIE, none in Stage HI and 17 in 
Stage IV. 


Gross appearance of ovartan tumours 


The ovarian masses ranged from 5 to 23 cm in 
their greatest diameter. They were off-white or 
pinkish-grey and usually reniform with a 
smooth, bosselated surface. All were solid 
except for one in which the bilateral tumours 
contained numerous small blood-filled cysts. 
Areas of haemorrhage and necrosis were pres- 
ent in only three tumours 





Stage Definition 

I Involvement of a single lymph node region (D or of a single extra-lymphatic organ or site 
(IE) 

II Involvement of two or more lymph nade regions on the same side of the diaphragm (IT) 


or localized involvement of an extra-lymphatic organ site and of one or more lymph 
node regions on the same side of the diaphragm (ITE) 

HI Involvement of lymph node regions on both sides of the diaphragm (III), which may also 
be accompanied by localized involvement of the spleen (IIIS), extra-lymphatic site (IITE) 


or both (IHSE) 


IV Diffuse or disseminated involvement of one or more extra-lymphatic organs or tissues 
with or without associated lymph node enlargement 


* Adapted from Carbone et af (1971). 
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Histology 


All the tumours fell into the general category of 
non-Hodgkin’s lymphoma. Twelve were diag- 
nosed as B-cell lymphomas, six of these being of 
the follicular centre cell type and six of the 
diffuse large-cell variety. Five tumours were, on 
the basis of positive staining for muramidase and 
alpha-1-antitrypsin, considered to be of histiocy- 
tic type. Two tumours were catezorized as 
diffuse undifferentiated large-cell lymphomas 
and 15 as poorly differentiated lymphocytic/lym- 
phoblastic lymphomas: within this latter group 
seven tumours were classed as Burkitt’s lym- 
phoma, two as T-cell lymphomas and six as lym- 
phoblastic lymphoma (three non-leukaemia 
related and three leukaemia related). 


Treatment 


Surgical excision was performed in 30 patients, 
in six of whom this was the only trea-ment. Fol- 
lowing surgery, five patients received radio- 


Table 2. Survival in relation to clinical presentation 


therapy, 10 chemotherapy and nine both 
radiotherapy and chemotherapy. Chemo- 
therapy was the only form of treatment in two 
patients whilst a further two were not treated at 
all. 


Outcome and prognostic factors 


Nineteen patients died and of these 15 suc- 
cumbed within 1 year of initial diagnosis, three 
within 3 years and one after 4 years. Of the 15 
patients still alive, five had survived for more 
than 5 years, three for over 3 years and seven for 
more than 1 year. Amongst the long-term sur- 
vivors was one patient who was alive and well 22 
years after initial diagnosis and one who was 
similarly well after 9 years. 

Survival in relation to mode of clinical presen- 
tation, stage and histological type is shown in 
Tables 2, 3 and 4. The only other prognostic 
variable that could be identified was bilaterality, 
patients with unilateral tumours had a 1-year 


Median survival (months) 


Clinical presentation Alive 
Group 1 

(acute onset) 3 
Group 2 

(chronic onset) 9 
Group 3 

(gynaecological symptoms) 3 


Table 3. Survival in relation to FIGO and Ann Arbor staging 


Median survival (months) 


Alive 

FIGO 

Stage 1 and 2 6 

Stage 3 7 

Stage 4 2 
Ann Arbor 

Stage IE 3 

Stage HE 8 

Stage IV 4 


Tahle 4. Survival in relation to major histological types 


B-cell lymphoma 


Histiocytic lymphoma 
Undifferentiated large-cell lymphoma 
Lymphoblastic lymphoma 


Dead 
11 4 
4 30 
4 42 
Dead 
4 42 
4 18 
11 9 
4 60+ 
2 60+ 
13 6+ 
Alive Dead 
10 2 
0 5 
Ü 2 
5 10 





survival rate of 77% whilst of those with bilateral 
tumours only 46% survived for 1 year. 


Discussion 


The diagnosis of ovarian lymphoma is almost 
invariably unsuspected until the tumour is exam- 
ined histologically, though perhaps suspicions 
should be aroused in the relatively small propor- 
tion of patients with systemic symptoms. Recog- 
nition of an ovarian lymphoma requires an index 
of suspicion by the pathologist for the histologi- 
cal appearances have to be distinguished from 
those of a chronic inflammatory infiltrate, a 
granulosa cell tumour, a dysgerminoma, a small- 
cell carcinoma and metastatic carcinoma: the 
differential histological diagnosis is fully dis- 
cussed by Chorlton (1987). 

Lymphoma presenting as an ovarian tumour 
has a poor, but far from hopeless, prognosis. 
Staging is clearly of prognostic value in these 
cases and of the two methods employed here the 
Ann Arbor system emerged as being the more 
sensitive prognostic indicator, there being a very 
clear cut difference in mean survival times 
between patients with Stage IE and IE tumours 
and those with Stage IV lesions. The same 
general pattern was found with FIGO staging 
but the interval difference between the stages 
was less pronounced. Our preference for the 
Ann Arbor system is in conflict with the con- 
clusions of Osborne & Robboy (1983) who, in 
their analysis of 40 cases, preferred the FIGO 
method. It is, however, difficult to compare 
these two series as their histological features 
differed very widely. 

Other factors than stage are also of prognostic 
significance. A particularly striking finding in 
this series was that presentation with acute 
symptoms was associated wtih a particularly 
poor prognosis: only 2896 of women in the acute 
onset group survived for 1 year compared with 
92% in the chronic onset group. Patients who 
not only had an acute onset of symptoms but had 
also noted systemic symptoms had an extremely 
gloomy outlook; all five patients in this series 
with such symptoms were dead within 3 months 
of initial diagnosis. Our findings in respect of the 
prognostic significance of symptomatology 
accord with those of Paladugu et al. (1980) who 
also stressed that a rapid onset of symptoms was 
indicative of a very aggressive type of 
lymphoma. 

The histological type of lymphoma was also of 
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some value in assessing the likely outcome. In 
general terms the prognosis for patients with 
B-cell lymphomas, whether of the follicular 
centre cell or the diffuse large-cell type, was 
good: only two of the 12 patients with this form 
of lymphoma have so far died and both these 
survived for over 3 years. By contrast, 17 of the 
22 patients with lymphomas other than those of 
the B-cell type have died. 

The treatment of lymphoma lies outside the 
remit of the gynaecologist but it is worth noting 
that of the six patients in this series treated by 
surgery alone two have survived, for 22 years 
and 3+ years respectively. Of the five patients 
treated by surgery and subsequent radiotherapy 
four died whilst of the 10 patients receiving post- 
operative chemotherapy six are alive. The sur- 
vival rate for patients treated by both 
radiotherapy and chemotherapy following sur- 
gery was no better than was that utilizing only 
postoperative chemotherapy. From this super- 
ficial analysis it would seem that surgery plus 
chemotherapy offers the best chance of survival. 
This series is, however, small and the type of 
chemotherapy so varied that a truly useful analy- 
sis cannot be made. 

Although we have generally assumed that the 
ovarian lymphomas detailed in this study repre- 
sented an incidental localization of a primarily 
systemic disease the possibility arises that some 
were primary lymphomas of the ovary. Doubt 
has been cast on the existence of such an entity, it 
being argued that lymphoid tissue is not a 
normal constituent of the ovary (Nelson et al. 
1958). Others have, however, maintained that 
an ovarian lymphoma could arise from hilar lym- 
phoid tissue (Woodruff et al. 1963), from lym- 
phocytes in an inflammatory infiltrate (Walther 
1934) or from lymphoid tissue in a teratoma 
(Durfee et al. 1937). Fox & Langley (1976) pro- 
posed the following criteria for the diagnosis of a 
primary ovarian lymphoma: 

(1) At the time of diagnosis the lymphoma is 
clinically confined to the ovary and full investiga- 
tion fails to reveal evidence of lymphoma 
elsewhere. A lymphoma can still, however, be 
considered as primary if spread has occurred to 
immediately adjacent lymph nodes or if there 
has been direct spread to infiltrate immediately 
adjacent structures. 

(ii) The peripheral blood and bone marrow 
should not contain any abnormal cells. 

(iii) If further lymphomatous lesions occur at 
sites remote from the ovary then at least several 
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months should have elapsed between the 
appearance of the ovarian and extra-ovarian 
lesions. 

Application of these criteria to reported cases 
of ovarian lymphoma indicates that approxi- 
mately 54 examples of primary lymphoma of the 
ovary have been recorded (Chorlton 1987) and 
three of the tumours in this series would also be 
acceptable as primary ovarian lesions. 

However, Paladugu et al. (1980) have sug- 
gested that the above criteria are insufficiently 
stringent and proposed that there should be a 
disease-free interval of at least 60 months follow- 
ing treatment of the ovarian lesion by surgery 
alone. If this criterion is adopted there have 
been only five acceptable reported instances of 
primary ovarian lymphoma (Chorlton 1987) and 
only one tumour in our series would qualify for 
this diagnosis. It would be reasonable to con- 
clude therefore that an ovarian lymphoma 
should always be considered, for therapeutic 
purposes, as a local manifestation of systemic 
disease and that to rely upon the possibility of 
such a lesion being primary to the ovary is 
unduly optimistic. 
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Ihe incidence and morphology of hydatidiform mole in 
Abu Dhabi, United Arab Emirates, 1978-1986 


IAIN H. GRAHAM, AURORA M. FAJARDO 


Summary. In a combined retrospective and prospective study of the 
frequency and morphology of hydatidiform mole in Abu Dhabi 
between 1978 and 1986, the incidence at Al Corniche Hospital was 2-02 
per 1000 deliveries. Morphological classification showed that complete 


moles formed &0% of the total. 


The frequency of hydatidiform mole varies geo- 
graphically but little is known of its incidence in 
the Arabian Peninsula (Bracken et al. 1984) or of 
the relative frequency of the complete and par- 
tial forms. 


Subjects and methods 


We identified the moles evacuated or aborted at 
Al Corniche Hospital between 1978 and 1984 by 
inspection of the records in the Pathology 
Department, and from 1985 to 1986 they were 
identified at the time of histopathological exam- 
ination. Two moles were excluded from our 
series because the patients were referred to Al 
Corniche Hospital from other hospitals. 

The hydatidiform moles were reviewed path- 
ologically to confirm the diagnosis and to classify 
them as complete or partial. In both types of 
mole we required a description of gross vesicular 
change together with microscopically demon- 
strable trophoblastic hyperplasia and central 
liquefaction in proportion of the villi. If a fetus 
or fetal tissue, gestational sac, umbilical cord or 
part of a normal placenta were present, the mole 
was classified as partial, otherwise it was con- 
sidered to be complete. Cytogenetic analysis was 
not done. 

The number of deliveries (livebirths plus still- 
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births) in Al Corniche Hospital from 1978 to 
1986 (Table 1) was obtained from the hospital 
records department. 


Results 


We found 144 hydatidiform moles during the 
study period, 112 retrospectively and 32 pro- 
spectively (Table 2). After review we accepted 
126 of these cases as moles and added a partial 
mole which had been diagnosed as an abortion in 
1984. One case was excluded from the series 
because the histological sections were not avail- 
able for review and 17 cases were excluded on 
morphological grounds, in 10 instances because 
both gross vesicular change and trophoblastic 
hyperplasia were absent, in five because tropho- 
blastic hyperplasia alone was absent and in two 
because gross vesicular change alone was 
absent. These 17 cases were examples of hydro- 
pic abortion. 

The incidence of all moles during the study 
period was 2-02, that of complete mole was 1-62 
and that of partial mole 0-40, all per 1000 
deliveries. 


Discussion 


Womack & Elston (1985) have written critically 
of the lack of histological review and of the use of 
hospital statistics in calculating the incidence of 
hydatidiform mole. In our study we have 
attempted to deal with both of these criticisms. 

The gross description and histology of all our 
cases were reviewed using a well-defined set of 
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Table 1. Births in Al Corniche Hospital and Abu 
Dhabi medical district 1978-1986 





Abu Dhabi 
Al Corniche Hospital medical district 

Year Deliveries — Livebirths Livebirths 
1978 4883 4834 6486 
1979 5985 5930 7829 
1980 7039 6993 9177 
1981 8028 797] 10 359 
1982 7749 7698 10 782 
1983 8019 7950 11 680 
1984 7270 7211 11 693 
1985 6929 6884 12 036 
1986 6943 6906 12 463 


Table 2. Hydatidiform mole in Al Corniche Hospital 
1978-1986 


Diagnosis 

Original of mole 

diagnosis after Complete Partial 
Year of mole review mole mole 
1978 13 8 8 0 
1979 24 22 17 5 
1980 17 17 10 7 
1981 16 13 13 0 
1982 19 18 14 4 
1983 11 8 6 2 
1984 12 11 8 3 
1985 15 13 12 1 
1986 17 17 14 3 





diagnostic criteria, and our diagnosis of 
hydatidiform mole agreed with that of the 
reporting pathologist in 88% of the cases. 

The Al Corniche Hospital is the largest mater- 
nity hospital in the Abu Dhabi medical district. 
During the period 1978-1986, 98% of all live- 
births in the Abu Dhabi medical district took 


' place in hospital (El S. M. Balasy, personal com- 


munication) and two thirds of them took place in 
Al Corniche Hospital (Table 1). Moles from 
patients referred to Al Corniche Hospital from 
other hospitals were excluded from our series 
before pathological review. It is improbable 
therefore that there was any selection bias in 
favour of patients with hydatidiform mole. 

The incidence of hydatidiform mole in Al Cor- 
niche Hospital, Abu Dhabi, between 1978 and 
1986 was approximately three times that found 
in Western Europe and North America (Kolstad 
& Hognestad 1965; Yen & MacMahon 1968; 
Ringertz 1970; Bracken et al. 1984). The ratio of 
complete to partial mole, 4 to 1, was 1dentical to 
that described by Bagshawe et al. (1986) for 
England and Wales and similar to that found by 
Womack & Elston (1985) in Nottingham. 
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Carcinoma of the cervix with massive eosinophilia 


D. G. LOWE 


Summary. Massive local eosinophilia of 100 or more eosinophils per 
high power field was found in 3-2% cases of invasive carcinoma of the 
cervix. The prevalence, length of history before presentation to surgery 
and histological features were similar in patients from Great Britain and 
Malawi, but in both populations the mean age at diagnosis was lower 
than in patients with cervical carcinomas without tissue eosinophilia. In 
some of the tumours, the malignant cells were very difficult to find 
because of the eosinophil infiltrate, and misinterpretation as an inflam- 
matory lesion was possible. In the absence of circulating eosinophilia, 
cervical carcinomas with massive eosinophilia were found to have a 
better prognosis than tumours without. Five patients had circulating 
eosinophilia as well as local tumour eosinophil infiltration, and each of 
them had extensive tumour spread. 


Cervical carcinoma is usually associated with a 
mixed chronic inflammatory cell infiltrate in the 
stroma around the tumour cells, but in a small 
number of cases there is a massive stromal infil- 
trate of eosinophils (Laserschn et al. 1964; Lowe 
et al. 1981b). 

Cervical carcinoma has a similar range of his- 
tological types in different parts of the world 
(Atkin 1964; Finck & Denk 1970) but varies in 
the clinical stage at presentation (Ashley 1966). 
In Malawi, East Africa, cervical cytology screen- 
ing was not available before 1982, and cervical 
carcinoma tends to present at a later stage than 
in Great Britain (Lowe et al. 1981a). By review- 
ing cases of cervical carcinoma from these coun- 
tries, therefore, the effect of the extent of spread 
of the tumour on the prevalence of massive 
tissue eosinophilia could be investigated. 


Materials and methods 


Cases of invasive squamous cell carcinoma of 
cervix were retrieved from the surgical path- 
ology files of the histopathology departments of 


St Bartholomew’s Hospital Medical College, West 
Smithfield, London EC1A 7BE 
D.G LOWE 


St Thomas's Hospital, St Bartholomew's Hos- 
pital and Hackney Hospital, London. The histo- 
logical sections from all such tumours received 
between 1958 and 1982 at St Thomas's Hospital, 
and between 1954 and 1984 at St Bartholomew's 
and Hackney Hospitals, were reviewed. Similar 
tumours received from Malawi, East Africa, 
between 1975 and 1978 were also reviewed. 
There was a total of 1027 cases from the London 
hospitals and 431 cases from Malawi. From each 
patient, all of the available sections of tumour 
and adjacent stroma were examined for 
eosinophil infiltration. Some aspects of the cases 
of carcinoma of cervix with massive eosinophilia 
from Malawi have been described in an earlier 
paper (Lowe et al. 1981b). 

Histological grading of the carcinomas was 
based on the terminology of Wentz & Reagan 
(1959); the descriptive terms large-cell keratiniz- 
ing, large-cell non-keratinizing and small-cell 
non-keratinizing carcinoma of the cervix were 
used. 

Sections were screened for eosinophils with a 
medium power objective lens (final magnifica- 
tion X125); tumours in which any eosinophils 
were found by this method were reserved for 
counting of eosinophils. This was centred on the 
area of tumour which appeared to have the high- 
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est number of eosinophils. Tumour eosinophilia 
was not in all cases a diffuse or uniform phe- 
nomenon; in some cases the massive eosinophil 
infiltrate was present focally, with only moder- 
ate eosinophilia in other areas, and random 
selection of fields for counting was therefore 
contraindicated. One high power field (HPF) 
was defined by a x10 eyepiece lens end a x40 
objective lens, and measured 0-159 mm? on the 
microscopes used. The equivalent of at least 10 
HPFs of stroma were counted in all except two 
cases, and the results were calculated as the 
number of eosinophils/HPF. In two carcinomas 
with eosinophilia, the amount of tissus was very 
small and only five HPFs could be counted. In all 
of the cases with massive eosinophilia, sections 
were stained with toluidine blue to demonstrate 
mast cells. 

The ovaries, fallopian tubes, myometrium 
and lymph nodes were examined for 
eosinophilia and for metastatic tumour spread. 
Cervical smears from patients wita massive 
tumour eosinophilia in the cervix in Great 
Britain were reviewed to see whether 
eosinophils were present. Smears were not avail- 
able for the Malawi cases. 

The ages of the patients, the lengtk of history 
before presentation, and the length of survival 
after diagnosis were obtained from the case 
notes in the British series. Clinical information 
on the Malawi cases was derived from the 
request forms which accompanied the histologi- 
cal specimens; in most cases the patient’s age 
was an approximation, and this was therefore 
rounded to the nearest decade. In all of the 
hospitals in the study the staging system of the 
International Federation of Obstetrics and 
Gynecology (FIGO) was used (FIGC 1978). No 
follow-up information was available on the Mal- 
awl cases. 

To investigate whether massive tumour 
eosinophilia could be regarded as a discrete 
entity or simply the upper end of a uniformly 
increasing intensity of eosinophil infilcration, the 
number of eosinophils was counted in a series of 
430 randomly selected cases of cervical car- 
cinoma irrespective of whether eosinophils were 
found on low power scanning. 


Blood eosinophil counts 


Almost all of the patients from Great Britain in 
whom tumour eosinophilia was found had hada 
routine full blood count and differential count 


on admission to hospital, and the blood 
eosinophil count was therefore recorded Blood 
eosinophil counts were not available on the 
African cases. 


Cases excluded from the study 


Eosinophils would be expected around areas of 
necrosis in cervical carcinomas (Goswami 1966; 
Tavassoli 1981), in schistosomal infection of the 
cervix (Tiltman 1978), and in previously biop- 
sied cases (Tiltman 1978) When necrosis of over 
two HPFs or schistosomal infection were found, 
the cases were rejected from the study. Where 
tissue eosinophilia was not found in the initial 
biopsy, the case was also rejected. 


Results 


The mean age of the women with eosinophilic 
carcinomas in the British series was 43 years 
(range 26-67 years) and in the Malawi series 38 
years (range 30—60 years). There was no signifi- 
cant difference between the mean ages in the 
two populations, nor between the lengths of 
history before diagnosis or clinical stage of the 
tumours 

Regression analysis of the distribution of 
eosinophil counts showed that the tumours with 
an eosinophil infiltrate of 2100 eosinophils/HPF 
constituted a distinct group and were not simply 
one end of a continuously increasing, uniform 
range of counts. (This does not, of course, mean 
that there 1s great importance in the choice of 
100 eosinophils/HPF; if the figure of 90 or 80 
eosinophils/HPF were taken as the cut-off point 
there would be a similar group delineated, 
though the distinction would be less clear.) 

No aetiological explanation for tumour 
eosinophilia was found in the history, clinical 
examination or histological specimens other 
than the presence of the tumour itself. Invasive 
cervical carcinoma is considerably commoner in 
East Africa than in Europe or North America 
(Edington & Gilles 1976) but the prevalence of 
massive eosinophilia in cervical carcinoma was 
similar in the Malawi and British cases. There 
was no relation between hormonal con- 
traception and massive tumour eosinophilia in 
the cervical tumours from Britain or Malawi. 
The finding of massive eosinophilia before 1960 
and in Malawi made an allergic reaction to 
vaginal deodorants as a cause for cervical 
eosinophilia unlikely. 
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Table 1. Summary of British and Malawian cases of squamous cell carcinoma of cervix with massive tissue 
eosinophilia 








No. with Cell type of 
No. of cases massive eosinophilia eosinophilic tumours 
British cases 
1027 34 (3-3%) 31 LCNK 
2 LCNK/LCK 
I LCNK/SCNK 
Malawi cases 
431 13 (3-0%) 12 LCNK 
| LCK 


UU — +"” — n 


LCNK, Large-cell non-keratinizing carcinoma; LCK, large-cell keratinizing carcinoma; LCN/LCNK, mixed large- 
cell keratinizing and non-keratinizing carcinoma; LCNK/SCNK, mixed large- and small-cell non-keratinizing 
carcinoma. 


Cervical carcinoma with eosinophilia in Great one had areas of small-cell non-keratinizing 
Britain carcinoma. 

The histological appearances of the cervical 
The numbers and histological grades of the cer- carcinomas with massive tissue eosinophilia 
vical carcinomas with massive eosinophilia are were similar to those described in other car- 
given in Table 1. All of the 34 tumours with cinomas with eosinophilia (Bostrom & Hart 
massive eosinophilia were large-cell non-kera- 1981: Lowe et al. 1984) (Fig. 1). Some features, 
tinizing (‘moderately differentiated’) squamous however, were found that had not been reported 
cell carcinomas of cervix. Two also had smaller before. In some tumours the islands of neoplas- 
areas of large-cell keratinizing carcinoma, and tic cells contained few eosinophils in their 
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Fig. 1. Cervical carcinoma with massive eosinophilia. Almost all of the inflammatory cells in the stroma were 
eosinophils. Haematoxylin and eosin x 100. 
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Fig. 2. The area of cervical carcinoma on the left of the photomicrograph has few eosinophils in the stroma. On 
the right, where there is massive eosinophilia, the contour of the tumour islands is irregular and ill-defined. 


Haematoxylin and eosin X40. 


centres but had eosinophils in a row around the 
advancing edge of the tumour. At the other end 
of the spectrum, cervical carcinomas with a par- 
ticularly dense infiltrate had eosinophil micro- 
abscesses within tumour cell islands. The clinical 
data in these cases suggested that micro- 
abscesses occurred in relatively long-standing 
lesions, and there might therefore be a spectrum 
of eosinophilia in tumours from linear infiltra- 
tion through diffuse intercellular infiltration to 
microabscess formation. The stimulus to inter- 
epithelial migration appeared to be diffuse, and 
not dependent on focal stimuli such as degener- 
ating cells. 

In 19 of the tumours studied, massive 
eosinophilia was focal. The tumour cells in areas 
with and without eosinophilia had similar 
characteristics; the histological arrangement of 
the tumour cells, on the other hand, was dif- 
ferent. In non-eosinophilic areas the outlines of 
the tumour islands were clearly demarcated, 
while in eosinophilic areas the trabeculae and 
islands of tumour cells were more ragged and the 
borders were difficult to define (Fig. 2). There 
was no evidence of frank necrosis in the 


eosinophilic areas but pyknotic tumour cell 
nuclei appeared to be more numerous than in 
non-eosinophilic areas. 

Most of the lymph nodes which were available 
for examination were tumour-free and non- 
eosinophilic, but in two specimens metastatic 
carcinoma was found. The tumour cells in these 
were very similar to those of the primary 
tumour, and were difficult to find amongst the 
massive infiltrate of eosinophils. In two others 
the lymph nodes had massive sinus eosinophilia 
without demonstrable metastatic tumour. 

Five patients in the British series who had 
massive tumour eosinophilia also had circulating 
eosinophilia (Table 2). These patients all had 
Stage III or IV disease, and survived for an 
average of 16 months. The other patients in the 
British series did not have circulating 
eosinophilia (Tables 2 & 3). Two patients died, 2 
years and 7 years after initial diagnosis, from 
recurrent disease. The others are all alive and 
clinically free from tumour. Their survival times 
vary from 6 months to 28 years (mean 10 years). 
The six patients with Stage III disease who did 
not have circulating eosinophilia are still alive, 
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Table 2. British patients with carcinoma of cervix with massive eosinophilia who had died, ranked bv length of 


survival 


Age Length of history 
Patient (vears) (months) 

! 44 5 
2 38 3 
3 51 1 
4 47 2 
5 39 — 
6 33 

7 59 3 
8 53 0 
9 4] — 


interval between 





Blood diagnosis and death 
Stage eosinophilia (years) 
HI Yes 0-75 
HI Yes | 
HI Yes l 
IV Yes l 
Case notes missing l 
Case notes missing l 
HI No i 
HI Yes 3 
li No 7 


SARADAN ENETERREAGA AANAND ETSA DENSE Re EAS EERE reti 


Table 3. British patients with carcinoma of cervix with massive eosinophilia who were still alive, ranked by timc 


after diagnosis 


TENNANT LL LTTE COON ALANI URB AINREQIELAIRPUPI HIA IA A UAHULREHUA QU Haro EP VEN AABH HY PUU UE RA VPI rr rss fa fh MG PHI IMMANE EMO ANN QULA PORE RA VAM kA A Ary EDD Ea deti ed A 


Su rsi ya l 4 i nos 


Age Length of history Blood diagnosis 
Patient (years) (months) Stage eosinophilia (years) 
10 48 3 H No (5 
11 39 3 I No i 
i2 54 2 I No i 
13 39 l I NO i 
H 39 z I No 2 
15 S9 3 I No 3 
16 62 — I NO 4 
17 43 š I No 5 
18 37 l IH No b 
19 26 0 I No R 
20 30 ] I No 9 
21 33 — IH No ig 
22 37 2 — No i) 
23 32 () H No i0 
24 29 — HI No H 
25 67 — H No E 
26 30 š I No 12 
27 31 24 HI No 13 
28 41 — H No 14 
29 47 3 I No 16 
30 46 2 H No 16 
31 45 v HI No 17 
32 42 2 IH No 20 
33 47 — No 28 
34 46 2 H No Lost to tollow-up 





and have survived so far between 6 and 20 years 
(mean 13 vears). 

Assessment of the prognostic importance of 
tumour eosinophilia in this study was difficult 
because the cases were derived from patients 
presenting between 1954 and 1984; the treat- 
ment of the cases diagnosed in the 1960s might 
therefore have been different from that used 20 


years later. However, the survival figures for 
carcinoma of the cervix collected by FIGO have 
changed little for each clinical stage over the 
period studied (FIGO 1985), and so provide 
some indication of the expected prognosis which 
could be compared with that found in the cases 
with tumour eosinophilia. The 5-year survival 
figures for the British series are given in Table 4. 
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Fig. 3. Charcot-Leyden crystals in the stroma of a case of cervical carcinoma from Malawi; tumour cells were very 
sparse and difficult to find in some areas. Haematoxylin and eosin x 650. 


The expected survival figures are taken from the 
FIGO returns for 1976-78 (FIGO 1978). 


Cervical carcinoma with eosinophilia in Malawi 


The histological features of the tumour cells and 
eosinophil infiltrate were almost identical with 
those of the British series. Charcot-Leyden crys- 
tals were present in tissue sections in four Cases. 
There were dense collections of these acid- 
ophilic, bipyramidal, elongated crystals lying in 
the stroma between tumour cells; transected 
crystals had the typical hexagonal appearance 
(Fig. 3). The tumour cells in the areas of the 
crystals were similar to those elsewhere, and 
there was no apparent relation between the pres- 
ence of crystals and the clinical details. There 
did, however, appear to be a relation between 
Charcot-Leyden crystals and the density of the 
eosinophilia, which was very high in the area of 
the crystals. A further factor applicable in each 
of the cases was that the crystals were found 
deep within the cervical stroma. There might, 
therefore, have been preservation of the crystals 
from solution in formol saline during fixation, 
though this seems unlikely as they are very 


poorly soluble (Tavassoli 1981). Only occasional 
mast cells were present, and these were greatly 
outnumbered both by eosinophils and Charcot- 
Leyden crystals. 

The clinical details of the Malawi cases are 
listed in Table 5; follow-up data were not avail- 
able on these cases. 


Cervical cytology 


All of the patients in the British series who had 
cervical carcinomas with massive eosinophilia 
had had previous cervical cytology. There were 
small numbers of eosinophils on 18 of the 
smears, but in none was there a degree of 
eosinophilia equal to that seen histologically. 


Discussion 


The cervical tumours with massive eosinophilia 
from both Malawi and Great Britain had many 
histological features in common, though large 
numbers of Charcot-Leyden crystals were found 
only in those from Malawi. There was no evi- 
dence that the crystals might have been derived 
from mast cells, as has been described by Archer 
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Table 4. Prognosis of cervical carcinoma with tumour eosinophilia—5-vear survival figures 


FIGO stage Expected, all cases 





All eosinophilic 
carcinomas 


5-year survival 
Actual 


Eosinophilic carcinomas without 
blood eosinophilia 


Sa E KU A MRNA S AR RCM CARNRN 
I 78.19€ ( 10057 )* Ad {ooer 

il 57-0% 6/6 (100%) 6/6 (1000) 

n 31-05 6/11 (55%) 6/7 (86% } 

IV 7-8% S 


— —— ——— s T UU. E 
* A further six patients were still alive, but had not yet survived for 5 years. 
* One other patient was alive but only so far for 6 months after diagnosis. 


Table 5. Malawi patients with carcinoma of cervix with massive eosinophilia, ranked by clinical stage 


— M M M — — pt oe, 











Age" Length of history 
Patient (years) (months) Clinical stage 

2 30 e { 

3 40 še: i 
4 60 2 i 
5 30 — H 
6 30 — li 
7 40 3 H 
8 50 7 H 
9 50 z H 
10 30) — IH 
H 30 l IH 
12 40 l HI 


13 A0 
* To the nearest decade. 


& Blackwood (1965), and their distribution sug- 
gested that particularly high numbers of 
eosinophils were necessary for crystal forma- 
tion. Adjacent tumour cells showed no apprecia- 
ble morphological changes which might have 
indicated that tumour cell degeneration or death 
was occurring as a consequence of the crystal 
lysophospholipase. There was no thrombus for- 
mation in small vessels adjacent to the tumours, 
and there was no histological evidence of a 
primary vasculitis or granuloma formation 
which might have suggested that the 
eosinophilia was a reaction to local antigen/anti- 
body complex deposition. 

[n the tumours in which massive eosinophilia 
was focal, the histological appearances sug- 
gested that the architectural differences were 
almost certainly the consequence of the pres- 
ence of the eosinophils and not the cause of it. If 
the tissue eosinophilia were due to a chemotactic 
factor produced by the tumour cells themselves, 


1978; Inoue er al. 1981), then secretion in some 
cases must be from only a proportion of the 
tumour cells, and these have no distinct cytologi- 
cal features. 

Eosinophils were present in the highest 
numbers deep within the tumours, and there 
were relatively few at the tumour surface. This 
corresponded with the absence or paucity of 
eosinophils on the available cytological examin- 
ation and supported the cvtological finding that 
diagnosis of eosinophilic tumours by examin- 
ation of cytological preparations for eosinophils 
would not be efficient. 

Metastatic deposits in lymph nodes had the 
same features as the parent tumour; the neoplas- 
tic cells were broken up into small groups by a 
dense eosinophil infiltrate, with features similar 
to those described by Inoue ef al (1981). A 
possible cause for the eosinophilia in nodes with- 


400 D. G. Lowe 


out metastases might have been a soluble factor 
elaborated at the primary tumour site which was 
either chemotactic for eosinophils, or fixed them 
in the tissues, or both. A soluble chemotactic 
factor has been isolated from homogenized 
tumour tissue (Wasserman et al. 1974; Inoue et 
al. 1981) and this could, therefore, have 
accounted for the eosinophilia in the draining 
lymph nodes. [t is interesting that not all of the 
nodes in patients with eosinophilic carcinomas 
were affected by sinus eosinophilia; there was no 
apparent histological reason why a soluble factor 
should be localized to the tumour in some cases 
and not others. This discrepancy could perhaps 
be because there was 
eosinophilochemotactic factors by T-Iympho- 
cytes from the tumour (Hirashima et al. 1986), 
which in some cases might have migrated from 
the primary tumour site and become fixed in 
regional lymph nodes. 

On some of the tiny fragments of tissue from 
the biopsy specimens in the series, only 
eosinophils and cervical stromal ceils were pres- 
ent. In other fragments, single tumour ceils were 
widely separated from each other by the massive 
eosinophil infiltrate and were difficult to find. 
There was therefore the possibility of misdiag- 
nosis of the rare condition of eosinophilic cer- 
vicitis (d'Ablaing. & Beck 1977), Similar 
difficulty in finding carcinoma celis was encoun- 
tered when examining lymph nodes for metasta- 
tic carcinoma. It is important, therefore, that 
carcinoma is considered as a possible cause for 
tissue eosinophilia before a diagnosis of an 
inflammatory cause is accepted. Immu- 
nocytochemical staining of epithelia! cells with 
epithelial membrane antigen and other markers 
can be useful in these cases (unpublished 
observations). 

The mean ages of the women with cervical 
carcinomas with massive eosinophilia in the 
British and African series (43 and 38 years 
respectively) were lower than for those with 
non-eosinophilic tumours from the same popu- 
lations. The mean age at presentation of all 
patients with cervical cancer in Great Britain is 
54 years (range 15-85 years) (OPCS 1980) and in 
Malawi is in the decade 40—50 years (Lowe et al. 
1981a). 

In the patients from Great Britain with cervi- 
cal carcinoma with tumour eosinophilia who did 
not have circulating eosinophilia, the range of 
clinical stages was similar to that in the Malawi 
series. Two patients died from recurrent car- 


secretion. of 


cinoma but all the others are still alive and 
disease free. The number of patients was rela- 
tively small and the follow-up times on some 
have not reached 5 vears, but patients who had 
tumours which had an eosinophil infiltrate and 
who did not have circulating eosinophilia 
appeared to have a better prognosis than would 
be expected from general, unselected series 
comprising mainly non-eosinophilic cervical car- 
cinoma. Other workers have also reported a rel- 
atively favourable prognosis in carcinoma of 
cervix with tissue eosinophilia (Bailar ef al. 1966; 
Pastrnak & Jansa 1984). 

The prognosis of cervical carcinoma in general 
has been found to be worse for women below 46 
years of age than for older women (Sidhu et ai. 
1970) though this has been questioned recently 
(Smales et al. 1987). In the British series of cervi- 
cal tumours with massive eosinophilia, 29 
patients (85%) were less than 46 years old. 
Three of them had Gied, two of whom had circu- 
lating eosinophilia. The other 26 were still alive, 
from i to 17 years after diagnosis. The survival 
figures suggested, therefore, that cervical 
tumours with tissue eosinophilia in. younger 
women were not as aggressive as non- 
eosinophilic cervical carcinomas. Circulating 
eosinophilia in cervical carcinoma, on the other 
hand, appears to be associated with a poor prog- 
nosis, as has been found in other series (Isaacson 
& Rapoport 1946; Bostrom & Hart 1981; 
Slungaard et al. 1983; Lowe et ai. 1984). 
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Use of tissue expansion techniques to create skin flaps 


for vaginoplasty. Case report 


RICHARD J. LILFORD, DAVID T. SHARPE, DAVID F. M. THOMAS 


Case report 


A 14-year-old schoolgirl with primary amenor- 
rhoea had had abdominal pain for 5 months. 
Puberty had started at the age of 11 and was now 
complete. Cryptomenorrhoea had been diag- 
nosed at her local hospital and had been drained 
vaginally 2 weeks preceding referral. The vagina 
was totally absent throughout most of its length 
and 2-5 inches of blunt dissection had been 
necessary to reach the menstrual fluid The 
referring gynaecologist could palpate the cervix 
in the short upper vagina. The drainage track 
had closed following this procedure and a 
further attempt to establish a permanent con- 
nection between the upper reproductive tract 
and the exterior had also failed. The patient was 
referred with recurrence of acute abdominal 
pain and a high temperature. 

On admission to our hospital the fistulous 
tract between a normal vaginal introitus and the 
uterus had completely stenosed. Ultrasound 
demonstrated a normal renal system and a pelvic 
mass. Laparoscopy confirmed the diagnosis of 
pyometra and demonstrated a large unilateral 
tubo-ovarian abscess Numerous endometriotic 
deposits were also noted in the pelvis. The 
abscess was drained through the laparoscope by 
means of a Verres' needle. 

The patient was then given intravenous met- 
ronidazole, gentamicin and a depot injection of 
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a long-acting gonadotrophin-releasing hormone 
(GnRH) agonist (Zoladex). The antibiotics 
were used to treat the pelvic infection and the 
synthetic GnRH agonist to prevent any further 
menstrual blood accumulation prior to definitive 
surgery (Meldrum etal 1982). The pus aspirated 
in the operating theatre confirmed sensitivity to 
the above antibiotics. The options for definitive 
vaginal construction were discussed frankly with 
the patient and her parents. The technique of 
amnion vaginoplasty, hitherto the first author's 
operation of choice for partial and complete 
Mullerian agenesis (Ashworth et al. 1986), was 
considered less suitable in this case; the oper- 
ation site would be heavily infected and the 
accumulation of purulent material could lead to 
a dangerous pelvic cellulitis. In addition, the 
patient was unlikely to be sexually active for at 
least a year or so and contraction of the new 
vaginal wall would be probable. A bowel graft 
was considered seriously but tt was felt that the 
possibility of full thickness flaps of expanded 
labial skin would have many advantages. The 
patient and her parents agreed to the new pro- 
cedure, although it was pointed out that this was 
experimental and might fail. The more radical 
operation of bowel pedicle vaginoplasty was 
therefore held in reserve. 

Tissue expanders were inserted under general 
anaesthesia; incisions were made over each 
groin and blunt dissection was used to create 
tracks to the internal aspects of the labia minora 
(Fig. 1). Tissue expanders were then buried 
under the labial skin. Each expander was con- 
nected by flexible plastic tubing to a valve and 
reservoir in the groin The skin was closed over 
the original incision. Each of the expanders was 
then inflated to 40 ml. This caused the labia to 
expand considerably but there was no decreased 
skin perfusion at this volume (Fig. 2). Ice packs 
were applied to the vulva for the first 12 h post- 
operatively to limit the oedema of surgery. Over 





Fig. 1. Diagram showing position of expanders, flex- 
ible tubing and valve. The valve was buried in the 
inguinal area at a distance from the labial expanders. 
inflation of the expanders themselves is achieved by 
passing a small (25 gauge) needle into the valve and 
injecting normal saline into the system. In future we 
plan to bring the valve out through the skin and 
thereby make it easier for the patient to inflate her own 
expanders as an Outpatient. 


the next 18 days the expanders were further 
inflated by 12-15 ml every 3 days. Testosterone 
cream was applied to the external portion of the 
labial skin. Chafing of the opposing medial 
aspects of the labial swellings was prevented 
with lubricating jelly. The skin of the labial area 
became reddened due to the hyperaemia which 
is known to accompany skin expansion in all 
areas. There were no complications of infection, 
pain or haematoma. The valves and reservoirs of 
the tissue expanders were, however, buried 
under the skin to reduce the chance of infection 
and a 25 gauge needle was used for inflation. 
Analgesia was required each time. Throughout 
this period the patient remained in the ward but 
tuition was arranged through the hospital 
teacher. The patient was encouraged as much as 
possible and developed very good rapport with 
both medical and nursing staff. Antibiotic treat- 
ment was continued throughout this period to 
prevent a flare-up of the pelvic inflammatory 
disease. A further dose of the long-acting GnRH 
agonist was administered after 2 weeks. 
Definitive surgery was carried out 18 days 
later; the tissue expanders had been inflated to 
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120 ml on each side. Sinoscopy was performed 
with a paediatric cystoscope which was used to 
re-establish the fistulous tract between the 
normal vestibule and upper genital tract, releas- 
ing foul-smelling pink fluid. Each tissue dilator 
was then blown up to 200 ml intermittently for 
3 min at a time and this was repeated three times 
(Fig. 3), after which the tissue expanders were 
removed. We had created two large folds of 
labial skin that were at least 3 inches long and 
had non-hair-bearing skin on their medial 
aspects. 

The abdominal cavity was opened through a 
Pfannenstiel incision. Residual pus in the right 
ovary was drained and it was noted that fimbrial 
damage had occurred on this side. The other 
tube, although slightly reddened, did not look 
severely damaged and the fimbria were intact. A 
blunt probe was inserted into the uterine cavity, 
through the fundus of the uterus and passed 
down through the cervix. This manoeuvre was 
carried out in order to guide the subsequent 
dissection from below. Lateral incisions (at 3 and 
9 o'clock) were made in the vestibule between 
the now expanded labia minora. Digital dissec- 
tion was carried out through this opening in the 
area of the re-established fistulous tract lying 
between the bladder and rectum. The fistulous 
tract was excised. A large vaginal pouch was 
thereby created in the correct anatomical pos- 
ition for the vagina and dissection was carried up 
to meet the cervix. There was very little upper 
vaginal skin but, fortunately, the cervix was 
present. Thus was dilated to Hegar 7 and further 
infected material then drained from the uterus. 
Two large full-thickness flaps, based posteri- 
orally, were raised from the inner aspects of each 
labial swelling (Fig. 4). These were turned into 
the vagina to line each side of the newly created 
cavity (Fig. 5). The upper edges of these flaps 
were sutured to the vaginal edge adjacent to the 
cervix. The posterior margins of the flaps were 
not sutured, but were allowed to lie against each 
other posteriorally in order to leave some slack 
in the newly créated vaginal tube and to allow 
any fluid accumulation under the flaps to drain. 
The bare areas created by removal of the skin 
flaps were closed over corrugated drains which 
were led out through the original inguinal inci- 
sions. The vaginal introitus looked relatively 
normal after this procedure (Fig. 6) and two 
fingers could be inserted into the new vagina. A 
large Readi-Vac drain was placed in the pouch of 
Douglas and led out through the abdominal 
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Fig. 2. The vulva after the initial insertion and inflation Fig. 3. Final volume (200 ml) of the labial tissue 


of the tissue expanders. expanders. 





Fig. 4. Full-thickness skin flap. Fig. 5. Skin flap turned into the neo-vagina. 





eU» , "v i ; * 
Fig. 6. Vulval appearance towards the end of the 
procedure. 


wall. The abdominal skin was closed with sub- 
cuticular prolene and a suprapubic catheter was 
inserted into the bladder. Finally a large acro- 
flavine pack was placed in the vagina. 

The patient had a temperature of 37-5—38 °C 
for the first 3 days after surgery. Intravenous 
antibiotics were given and hcr temperature 
settled. When the acroflavine pack was removed 
after 4 days the skin flaps were viable and had 
adhered to the underlying tissue. The drains and 
suprapubic catheter were also removed at this 
stage. A week later examination under anaes- 
thesia showed that the vagina was capacious and 
lined by non-hair-bearing healthy skin. The 
patient was prescribed oral contraceptives and is 
now having regular withdrawal bleeds. She has 
been advised to use a vaginal dilator once a day 
for 30 min for the first 3 months after the oper- 
ation to prevent any slight tendency to vaginal 
contraction. Subsequent examination has shown 
that the vaginal patency and size has been main- 
tained. The patient is not suffering from any 
untoward symptoms and is encouraged to know 
that she will be able to have a normal sex life and 
there is a reasonable chance that she will be 
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fertile. Follow-up ultrasound scans have failed 
to demonstrate any abnormal pelvic pathology 


Discussion 


Tissue expansion techniques, although estab- 
lished in other areas of the body (Argenta et al. 
1983; Dickson et al. 1987), have not previously 
been attempted for vaginal reconstruction. The 
technique has proven entirely satisfactory in our 
patient although we had some misgivings before 
the operation. Tissue expanders are normally 
left in situ for approximately 3 months before 
definitive surgery. More rapid expansion was 
required in this case, as the patient was a young 
schoolgirl and could not afford to remain in hos 
pital for a prolonged period. It would have been 
difficult for her to return to normal life with 
expanders in situ as the labial swellings were in 
contact medially and normal activities might 
have caused chafing. We were gratified there- 
fore that considerable expansion could take 
place rapidly and that there was no tendency foi 
contraction of the flaps. Clearly the labia are 
very distensible and this is borne out by 
anthropological investigations in the Kalahari 
Bushmen who practise tissue expansion tech 
niques of the labia as a cultural ritual and achieve 
enormous enlargement in this way (Jeffrevs 
1972). Other similar areas which appear, from 
ritual techniques, to be amenable to consider- 
able distension are the lip and ear lobes. Before 
the operation we were also concerned that the 
procedure might be painful, but because of the 
distensibility of this area there was very little 
discomfort. Other possible hazards were infec- 
tion and haematoma formation. Blunt dissection 
lowers the chance of the latter whilst prophylac- 
tic antibiotic administration may be of value 
when implanting foreign material into this 
potentially infected area. The siting of the valve 
at considerable distance from the expanders 
themselves may have helped to reduce the 
chances of infection. Our patient remained in 
hospital throughout her treatment schedule, but 
it may be possible to teach patients to inflate 
their own expanders as out-patients. Intermit- 
tent expansion of each side might allow normal 
activities to continue as the problem of friction 
between the juxtaposed labial surfaces would be 
minimized. 

The success of the procedure in this case will 
encourage us to use tissue expansion technqiues 
for other indications (Table 1). It is probable 
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Table 1. Common types of vaginoplasty and the conditions for which they are most suitable * 


_— ——— M — — — M — ——— ———— 


Procedure 


Indication 


L  llëlëlLU.—leDCəe.lL——UO— C. 


Labial perineal flaps 

Amnion vaginoplasty, 
McIndoe split skin graft, 
devitalized bowel graft 

Bowel pedicle 

Williams’ labial pouch 

Vaginal pull through 


Congenital adrenal hyperplasia 
Vaginal agenesis 


Cloacal anomalies 
Stricture of vagina after radiotherapy 
Cloacal anomalies and partial vaginal agenesis. This operation will 


succeed when a small segment of vagina is absent. It is used in 
combination with a perineal flap for congenital adrenal hyperplasia 
where the vagina fuses with the urethra above the external sphincter 


UU MM 5 


*None of these indications is absolute. Some authorities, for example, recommend the Williams’ procedure or 


bowel pedicle for vaginal agenesis. 


that this procedure will be most helpful in 
patients with cloacal anomalies, where the labia 
are typically small and do not provide enough 
tissue for a conventional flap, but where the 
upper vagina and cervix are normal. This tech- 
nique will allow sufficient skin to be created for a 
large flap. Patients with cloacal anomalies are 
unsuitable for amnion vaginoplasty or other 
similar techniques because they frequently have 
stricturing from previous surgery and in some 
cases there may be concern that the mould could 
penetrate the nearby rectum. The tissue 
expanded flaps could be inserted in conjunction 
with bilateral ischiocavernosus flaps for con- 
struction of the perineal body (Elstein & Eyong 
1986). 

Future indications for tissue expansion vag- 
inoplasty may include congenital adrenal hyper- 
plasia where unsuccessful surgery has been 
attempted in infancy. It has become fashionable 
to carry out definitive vaginoplasty in infancy on 
patients with this condition (Hendren & 
Donahoe 1980). Few of these patients have 
reached puberty and if this operation is unsuc- 
cessful, then definitive treatment in later life will 
be more difficult, as the redundant labial skin 
which characterizes this condition will have been 
utilized. Techniques for creating further skin at 
the vaginal introitus might therefore be wel- 
come. In addition, skin created in this way is 
mostly non-hair-bearing and therefore possibly 
preferable to that of conventional fascio- 
cutaneous vulval flaps (Morton et al. 1986). The 
technique may also be useful in patients with 
traditional complete vaginal and Mullerian 
agenesis. This condition, which is much more 
common than partial Mullerian agenesis 
described in this paper, has been managed by 


non-operative methods, including the bicycle 
seat modification (Wharton 1938). Traditional 
surgical treatment consists of a procedure to 
achieve epithelialization of the vaginal space. 
All these techniques have disadvantages. The 
original McIndoe operation (McIndoe & Banis- 
ter 1938) of partial thickness skin grafting has the 
further disadvantage of a disfiguring donor site. 
Devitalized bowel grafts involve intradominal 
surgery and intestinal resection. Amnion has 
recently been widely used for this purpose (Ash- 
worth et al. 1986) but this is likely to become less 
popular as the spread of AIDS will make all 
procedures involving foreign tissue more haz- 
ardous. In addition all these techniques have the 
disadvantage that very rapid and complete strict- 
uring will occur if deep, prolonged and repeated 
vaginal dilatation is not enthusiastically carried 
out. The tissue created by expansion techniques 
in the vulval area may also have uses apart from 
those of vaginal reconstruction. Thus, it may be 
helpful in some patients with large vesicovaginal 
fistulas or stricture after radiotherapy. 

This case historv shows that tissue expansion 
for the creation of vulval flaps is a potentially 
useful procedure. Analysis of congenital and 
acquired conditions of the vagina shows that it 
may have an important part to play in recon- 
structive gynaecological surgery. 


Acknowledgments 


We would like to thank Drs Rosemary Mac- 
donald and Gordon Lyons for providing 
analgesia for transcutaneous inflation of the 
expander valves. Above all we would like to 
thank Sister Avril Harker and her staff for the 


excellent and morale-building nursing care of 
this patient. 


References 


Argenta, L. C., Watanabe, M. J. & Grabb. W. C. 
(1983) The use of tissue expansion in head and 
neck reconstruction. Ann Plast Surg U1, 31-37. 

Ashworth, M. F., Morton, K. E., Dewhurst, J.. 
Lilford, R. J. & Bates, R. G. (1986) Vaginoplasty 
using amnion. Obstet Gynecol 67, 443-446. 

Dickson, M. G., Sharpe, D. T., Dickson, W. A., 
Wilde, G. P., Brennan, T. G. & Roberts, A. H. N. 
(1987) Breast reconstruction by tissue expansion. 
Ann R Coll Surg (Roy) 65, 18-22. 

Elstein, M. & Eyong, E. (1986) Cloacal reconstruction 
and use of bilateral ischiocavernosus muscle flap 
for construction of the perineal body. Case report. 
Br J Obstet Gynaecol 93, 402-406. 

Hendren, W. H. & Donahoe. P. K. (1980) Correction 


Tissue expansion for vaginoplasty — 407 


of congenital abnormalities of the vagina and 
perineum. J Pediatr Surg 15, 751-763. 

Jeffreys, M. D. W. (1972) The onset of the menarche 
in the Negro—the Hottentot tablier. Leech 42. 
19-20. 

Mcindoe, A. H. & Banister, J. B. (1 938) An operation 
for the cure of congenital absence of the vagina. / 
Obstet Gynaecol Br Emp 48, 490-494, 

Meldrum, D. R., Chang. R. J.. Lu, L. Vale. W., 
Rivier, J. & Judd, H. L. (1982) Medical oophorec- 
tomy' using a long-acting GnRH agonist—~a poss- 
ible new approach to the treatment of 
1083. 

Morton, K. E., Davies, D. & Dewhurst, J. (1986) The 
use of the fasciocutaneous flap in vaginal recon- 
struction, Br J Obstet Gynaecol 93, 970.973. 

Wharton, E. A. (1938) A simple method of construct- 
ing a vagina. Ann Surg 107, 842-854 

Received 2 March 1987 

Accepted 6 June 1987 


British Journal of Obstetrics and Gynaecology 
April 1988, Vol. 95, pp. 408-410 


Candidiasis in women fitted with an intrauterine 


contraceptive device 


WALTER PAREWIICK, GEERT CLAEYS, 


HENRY VAN KETS 


MICHEL THIERY, 


Summary. Vaginal colonization by Candida spp. was compared in 117 
women fitted with an intrauterine contraceptive device (IUCD users) 
and in 100 women not wearing an IUCD (control group). None of the 
subjects had factors currently assumed to predispose to yeast coloniza- 
tion or infection. Yeasts were present significantly more often in the 
IUCD users (20%) than in the control group (6%). In two of the 21 
women with positive cultures the tail of the IUCD yielded substantially 
more colonies than the vaginal specimen and in seven, only the tail 
culture was positive. These findings strongly suggest that the IUCD isa 
predisposing factor in vaginal colonization by Candida strains. In half 
the women the presence of yeasts in the vagina was not associated with 
signs and symptoms of clinical infection. Of the 29 yeast strains isolated 
17 were C. albicans, there was no difference in the prevalence of C. 
albicans between IUCD users and non-users or between symptomatic 


and asymptomatic women. 


The occurrence of genital candidiasis in women 
seems to have increased during recent decades 
and many predisposing factors have been put 
forward to explain this trend (Odds 1979). The 
use of the intrauterine contraceptive device 
(IUCD) is not among these factors (Jacobson 
1986), and a possible link between the IUCD 
and Candida colonization or infection does not 
seem to have been investigated previously. 


Gent University Hospital, 185 De Pintelaan, 9000- 
Gent, Belgium 


Department of Obstetrics 
WALTER PAREWIJCK 
MICHEL THIERY 
HENRY VAN KETS 


Department of Microbiology 

GEERT CLAEYS 

Correspondence: Professor M. Thiery, Vrouwen- 
kliniek, Academisch Ziekenhuis, 185 De Pintelaan, 
9000-Gent, Belgium 


408 


This prospective study was undertaken in an 
attempt to fill that gap in our knowledge and 
answer two questions: does the IUCD enhance 
the carrier rate of Candida spp., and does the 
device predispose the wearer to acquire vaginal 
candidiasis? 


Subjects and methods 


The subjects were women who consulted their 
gynaecologist for the sole purpose of obtaining a 
routine check-up. None of those selected for 
microbiological investigation had any of the 
factors currently assumed to predispose to geni- 
tal candidiasis such as pregnancy, diabetes, or 
the use of steroid contraception, and none had 
taken antibiotics or corticoid preparations 
during the previous 2 months. Women were also 
excluded from the study if they admitted to 
having more than one sex partner, had a partner 
believed to be sexually promiscuous, and if they 
practised oral or rectal sex. 


Of the 217 subjects included in the study, 117 
were wearing an IUCD and they constituted the 
index group, the other 100 women did not wear 
an IUCD and they constituted the control 
group. For each subject we noted the presence 
or absence of signs or symptoms suggestive of 
genital candidiasis (vulvar itching. inflamed epi- 
thelia, vaginal discharge described as heavier 
than normal or found to be curdy on clinical 
examination). 

Vaginal contents were sampled ín speculo with 
a sterile cotton-tipped swab and the material was 
transferred to Nickerson agar. In most of the 
index group the marker thread of the IUCD was 
trimmed with sterile scissors and the fragment 
placed in a separate vial containing the same 
culture medium. After incubation, the presence 
of colonies was expressed semi-quantitatively. 
Brownish colonies were stained and transferred 
to Sabouraud agar to confirm the presence of 
yeast organisms. For differentiation, the veast 
organisms were transferred to a culture medium 
(Rice cream agar) that triggers the development 
of chlamydospores only in C. albicans. Isolates 
not displaying chlamydospores were classed as 
other Candida strains. 

For statistical analysis, the y?-test was used. 


Results 


Twenty-three IUCD wearers harboured yeast 
organisms in the vagina compared with six 
women in the control group, the difference was 
Statistically significant. (P<0-01). Signs and 
symptoms suggestive of candidiasis were found 
in 14 women in the index group and in three in 
the control group, again the difference was 
statistically significant (P<0-01). 

Almost 50% of the IUCD users and 66% of 
the control subjects harbouring yeast organisms 
were asymptomatic (Table 1); thus, at least half 
the women with positive yeast cultures had no 
symptoms suggestive of candidiasis. One per 
cent of the total group had a negative culture but 
symptoms suggestive of candidiasis. In the 
women from whom only a few veast colonies 
were isolated signs or symptoms were also found 
in about 50%, which suggests that the con- 
centration of the vaginal yeast flora is not 
directly related to the clinical findings. 

In 14 of the 21 women from whom samples 
from both the vagina and IUCD tail could be 
studied, both sets of cultures were positive and 
nine of these 14 women were symptomatic. In 
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the other seven women only the tail of the (UCI 
yielded positive results and three of these 
women were symptomatic. It is notable that in 
two of the 14 women with positive cultures from 
both sources, fewer yeast colonies were 
obtained from the vagina than from the IUCD 
tail. 

Seventeen of the 29 strains (59% ) were identi- 
fied as C. albicans (Table 2). The strain ratio (C 
albicans/Candida spp.) was comparable for 
index and control subjects and was not infu- 
enced by the presence or absence of symptoms. 


Discussion 


The microbiological changes in the cervix and 
vagina have been thoroughly studied in women 
fitted with an IUCD (Davis 1968; Salmi er ai. 
1976; Corbishley 1977; Feichter et al. 1978; 
Goldacre et al. 1979; Persson et al. 1983; Kivi- 
järvi et al. 1984; Peddie et al. 1984; Thiery et af. 
1986) and the results indicate the greater preva- 
lence of Gardnerella vaginalis and the bacterial 
vaginosis complex, Actinomyces israelii and 


Table 1. Number of women with yeast organisms and 


signs or symptoms suggestive of candidiasis 
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Table 2. Relation between yeast strain. presence of an 

IUCD, and clinical findings (number of patients) 
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some rather exotic species (Eikenella, Cap- 
nocytophaga and Nocardia). In most of these 
studies yeast organisms received slight or no 
attention. Authors who took their presence into 
account usually failed to find an association 
between Candida colonization/infecton and 
IUCD use (Davis 1968; Corbishley 1977; Gold- 
acre et al. 1979), but Kaufmann (1985) reported 
a lower prevalence of Candida on the device 
than in the vagina. This lack of interest in yeasts 
is the more surprising because we know that in 
other cavities such as the mouth, C. albicans 
carriage is enhanced by the wearing of dentures 
(Tapper-Jones et al. 1981). Furthermore, many a 
gynaecologist must have observed an occasional 
patient whose troublesome recurrent candidiasis 
was apparently cured by removal of the IUCD. 
The results of the present study confirm the clini- 
cal impression that the IUCD predisposes to 
colonization and infection by C. albicans or 
other yeast strains. However, only half the 
women in whom yeast organisms were detected 
were symptomatic and in most of them the signs 
and symptoms were mild and definitely not the 
main reason for their consulting a physician. As 
in vaginitis with other aetiologies, the clinical 
symptoms associated with a yeast infection 
lacked specificity and cultures were negative in a 
minority of the symptomatic patients. 

The design of this study does not allow us to 
draw conclusions as to whether the association 
between IUCD use and the presence of yeast 
organisms is a causal one. That is, we do not 
know whether this foreign body is the cause of 
vaginal colonization by Candida spp. or if the 
association is an expression of other differences 
between the index and control populations. 
However, because other associated factors 
known to predispose to yeast infection were 
eliminated, we may assume that index and con- 
trol cases were satisfactorily matched except for 
one factor, i.e. the presence of an IUCD. Why 
an IUCD predisposes the wearer to colonization 
by yeasts is not known, but one finding—that 
yeast organisms are more prevalent on the 
IUCD than on the vaginal mucosa—tends to 
favour the assumption that the tail of the device 
acts as a reservoir and thus prevents the mucosa 
from clearing itself of yeast organisms. 

More than half the strains cultured from the 
vagina were C. albicans. Because there was no 
difference in the prevalence of C. albicans either 
between IUCD users and non-users or between 


symptomatic and asymptomatic women, we do 
not feel entitled to conclude that this species has 
greater pathogenicitv or virulence than other 
yeast strains. 
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Management of a bleeding aberrant cervical artery 
following vacuum suction termination. Case report 


S. K. S. CHORDIA 


Case report 


A 29-year-old married woman was referred for 
consideration of termination of pregnancy anda 
request for laparoscopic sterilization. She had 
had one stillbirth followed by two live births 5 
and 2 years previously. She also had had an 
uncomplicated vaginal termination a year ago. 
Clinical and ultrasound examination showed 
that she was at 12 weeks gestation. It was 
decided that the pregnancy could be terminated 
under Grounds II and HI of the Abortion Act 
(1967). Sterilization was also agreed as this was 
her fifth pregnancy and her husband had been on 
the waiting list for a vasectomy 1 one year. 

At vaginal termination a 12-week pregnancy 
was removed using a 10-mm Karman and up to 
400 mmHg of vacuum pressure after dilating the 
multiparous os to the size of a Hegar's 9 dilator. 
The blood loss was estimated to be less than 100 
ml. Laparoscopic sterilization was carried out 
using two Filshie clips on each fallopian tube. 
The pelvic organs appeared normal. 

One hour later there was moderate haemor- 
rhage from the vagina and the uterus felt lax. 
Her blood pressure was 100/60 mmHg and her 
pulse was 104 beats/min. Intravenous 
ergometrine, 0-5 mg, was given and an intra- 
venous infusion of 500 ml of Hartmann's solu- 
tion containing 100 units of oxytocin was given at 
60 drops/min for 10 min. There was no reduction 
in her vaginal bleeding and the blood loss was 
estimated to be 700 ml. Blood transfusion was 
started and the patient was taken back to the 
theatre with a suspected injury to the uterus. 

Bearing in mind the proximity of the ureters a 
sponge forceps was applied short of the internal 
os to the left side of the cervix as shown in Fig. 1. 
The bleeding was from the left side of the cervi- 
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cal canal. At repeat laparoscopy there was no 
evidence of a uterine perforation or a broad 
ligament haematoma. The uterus had no: 
increased in size. In view of the patient's age it 
was decided not to perform a hysterectomy and 
that a less invasive procedure should be under- 
taken in the form of repair from the vaginal 
route. The sponge forceps was removed but this 
led to further bleeding and it was reapplied, 

The patient was catheterized and the vaginal 
wall was opened by a transverse incision, asin an 
anterior repair; the bladder was then reflected 
and pushed up to make sure the ureters were out 
of the way. The left side of the cervix was cut 
open with scissors, in stages, short of the internal 
os. An aberrant branch of the cervical artery was 
seen bleeding just beyond the cut edge arising 
from the inner wall of the cervix and protruding 
into the canal (Fig. 2). There was no evidence of 
a perforation or any other damage to the uterus 
or the cervix. Both ends of the damaged and 
bleeding artery were clamped and ligated using 
‘O’ chromic catgut. Haemostasis was complete, 
The cervix and vaginal walls were repaired with 
chromic ‘O’ catgut. Total blood loss was esti- 
mated to be 1200 ml. This was replaced by four 
units of cross-matched blood. A Foley’s catheter 
and a vaginal pack were used for 12h. The 
patient was treated with cephradine, 500 mg four 
times a day, given intramuscularly initially then 
orally for 7 days, and metronidazole, 100 mi 
intravenous infusion in 2 h initially then oral 
tablets, 200 mg three times a day for 7 days. The 
patient made an uneventful recovery and was 
discharged 48 h later. She was advised to rest for 
2 weeks and abstain from sexual intercourse for 
6 weeks. During the entire postoperative period 
she had no further problems. At 6 weeks fol- 
low-up the pelvic organs were within normal 
limits and the vaginal and cervical wounds had 
healed. 


Discussion 
A literature search by computer did not reveal 
any other recorded case of diagnosis and treat- 
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Fig. 1. The application of sponge forceps to the left 
cervical angle. 


ment of a damaged aberrant artery in the cervi- 
cal canal during vaginal termination of 
pregnancy, which did not result in a hysterec- 
tomy. Lowensohn & Hibbard (1974) reported 
four patients who required hysterectomies after 
abortion, in two of them unsuccessful attempts 
had been made to control haemorrhage by deep 
cervical sutures. Deere & Jacobs (1963) and 
Mullins et al. (1979) reported postabortal 
abdominal ligation of the uterine arteries, and 
Ross (1965) reported transvaginal ligation of the 
uterine arteries following caesarean section. In 
my patient it is suggested that a cervical tear 
either during previous childbirth or at a previous 
termination of pregnancy exposed one of the 
branches of the left cervical artery. In the first 
report of the Joint Program for the Study of 
Abortion (JPSA) the rate of pre-existing compli- 
cations averaged 4-2% for all abortions, and 
increased with age, parity, marital status and 
gestational age (Tietze & Lewit 1972). In my 


patient the aberrant artery lay exposed in the 
cervical canal and was damaged by the Karman 
catheter during the abortion procedure. 
Whenever the operator is faced with an unex- 
pected haemorrhage after vaginal termination of 
pregnancy a laparoscopic examination should be 
made to exclude uterine perforation or a broad 
ligament haematoma. If no cause ts found then 
the application of sponge forceps on either one 
or both lateral cervical angles (Fig. 1) will help to 
locate the site of the aberrant artery in the cervi- 
cal canal. Care should be taken not to damage 
the ureters. Bleeding from an aberrant artery in 
the cervical canal cannot be detected by laparo- 
scopy or laparotomy, or by a hysteroscope in the 
presence of large amounts of blood, and repair 
by the abdominal route is very difficult. 
Vaginal repair as described in my patient can 
prevent unnecessary hysterectomy with its con- 
sequent physical and mental trauma. There is 
the added advantage of a shorter stay in hospital. 





/ 


Fig. 2. The cervical cut on the left and the spurting 
aberrant cervical artery just beyond the cut edges 
arising from the inner wall of the cervix. 


Such patients, in future pregnancies, should 
have an elective caesarean section. 
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Verrucous carcinoma of the vulva containing human 
papillomavirus-11. Case report 


M. E. CROWTHER, 


Case report 


A 25-year-old woman presented in November 
1985 with a rapidly growing vulval lesion (Fig. 
1). Vulval condylomata, present since 1977, had 
recurred in spite of cautery and podophyllin 
therapy. She also had a 2-vear history of a recur- 
rent right-sided Bartholin's abscess and warty 
invasion of this site began 11 months before 
presentation. Biopsies had shown ‘papillo- 
matosis, acanthosis and koilocytosis without evi- 
dence of anaplasia’. Various treatments 
elsewhere with cautery, interferon, 13 cis-reti- 
noice acid, intralesional bleomycin and local 
excision had been unsuccessful. 

In 1982 she was noted to be anaemic with a 
neutropenia, and a diagnosis of mye odysplasia 
was made but no specific treatment was given. 

On examination, the right side of the vulva 
was replaced by a 15 x 10 cm malignant-looking 
warty lesion with papilliferous frends which 
extended from the mons pubis onto the inner 
aspect of the thigh, and the lower third of the 
vagina on the right. It was clear of the external 
urethral meatus and clitoris. A large sinus track 
extended from the right buttock to the right 
ischiorectal fossa and tuberosity, and a second 
sinus track went from the right labium majus 
across the inner thigh. There were no palpable 
lymph nodes. Pelvic examination was normal. 

The haemoglobin level was 9-2 g/dl and white 
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cell count 3-4 x 10" with 62% neutrophils and 
16% lymphocytes. The T-helper/suppressor cell 
ratio was 0-7 (normal 21-7). Bone marrow was 
myelodysplastic with abnormal granulopoiesis 
but normal erythroid progenitor cells. 

On 2 December 1985, the patient underwent a 
radical vulvectomy, bilateral groin lymphaden- 
ectomy and wide excision of tumour from the 
vagina, inner thigh and right ischiorectal fossa. 
Primary closure of the vulvectomy wound was 
possible on the left side but a rectus muscle 
myocutaneous flap was grafted into the defect on 
the right (Fig. 2). 

The histological diagnosis confirmed the clini- 
cal suspicion of verrucous carcinoma (Fig. 3). 
The lesion was papillomatous and mostly 
exophytic with numerous frond-like outgrowths 
of well-differentiated squamous epithelium. The 
tumour was broadly based with blunt, rounded 
processes pushing into the dermis with a focal 
inflammatory reaction. The cells showed mini- 
mal atypia but many had cytoplasmic vacuola- 
tion. Lymph nodes were negative and the 
margins were clear. 

DNA hybridization studies revealed the pres- 
ence of large amounts of the HPV-11 genome in 
the lesion and surrounding healthy tissue (Fig. 
4). 

Her postoperative recovery was uneventful 
and the graft healed well. When seen 3 months 
after the operation, she had two warty lesions 
around the urethral meatus, excision biopsy of 
which showed condylomata acuminata. She 
remains disease free 20 months after surgery. 
Her prognosis should be good. She has a func- 
tional vagina and the plastic repair of the vulva is 
very acceptable to her. 


Discussion 


The aetiology of verrucous carcinoma is not 
known although poor hygiene and chronic infec- 
tion have been implicated (Ackerman 1948; 


~ 


a à 
Fig. 1. Large vulval tumour with sinus draining to right buttock. 


Kraus & Perez-Mesa 1966). Although a third of 
all the reported cases of vulval verrucous car- 
cinoma have had genital warts (Crowther et al. 
1988), the relation to other sexually transmitted 
diseases such as syphilis is not clear. This patient 
had had recurrent warts for 8 years, but she also 
had myelodysplasia, and immunosuppression 
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increases susceptibility to genital warts and per 
haps also to malignant change (Shokri-Tab 
ibzadeh et al. 1981). 

Although the role of human papillomavirus 
(HPV) in the aetiology of genital warts is 
increasingly recognized (Gissman et al. 1982), its 
association with verrucous carcinoma is not 





Fig. 2. Rectus muscle myocutaneous flap to fill vulval defect. 
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Fig. 3. Verrucous carcinoma with exophytic growth, well-differentiated epithelial fronds 
and blunt downward extensions demarcated from dermis (haematoxylin and eosin x 


60). 


clear. HPV has been detected in some lesions, 
the commonest type being HPV-6 (Table 1). 
This is, however, the first report of the presence 
of HPV-11 in a verrucous carcinoma, a virus 
considered to be ‘low risk’ for malignant change. 
The decreased immunity of this patient may 
have predisposed her to infection with this virus 
but whether its presence will predispose her to 
recurrent disease is not clear at this stage. Diag- 
nosis of these tumours may be difficult and con- 
fusing. Lesions are often misdiagnosed as benign 
condylomata yet the clinician is faced with a 


1 2 








fungating, invasive tumour which looks anaplas- 
tic. Conversely it may be called atypical squam- 
ous cell carcinoma. Correct diagnosis Is 
important. If the tumour is underdiagnosed as a 
condyloma acuminatum, treatment with laser, 
cautery or podophyllin will be inappropriate as 
in this case, where the growth accelerated in 
spite of therapy. If on the other hand the tumour 
is overdiagnosed as a squamous cell carcinoma, 
radiotherapy may well be instituted and result in 
anaplastic change in the verrucous carcinoma 
(Ackerman 1948; Kraus & Perez-Mesa 1966). 


\ 
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Fig. 4. Autoradiograph of total DNA extracted from (1) the edge, (2) the centre of the 
lesion, and (3) the resected margin. The DNA was digested with Pstl, hybridized, and 
linear 32 P labelled HPV-5 DNA and HPV-11 DNA detected in all three areas. 


Table 1. Human papillomavirus associated with verru 
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cous carcinoma of the vulva 





Reference Site 

Ubben et al. (1979) Vulva, anus 
Okagaki (1981) Vulva 
Gissman et al. (1982) Not stated 
Zachow et al (1982) Vulva, penis 
Rando ef al. (1986) Vulva 
Crowther et al. (1988) Vulva 


Human papillomavirus type (method of detection) 


Type not stated (electron microscopy and hybridization) 
HPV particles 45-50 nm ın size (electron microscopy) 
HPV-6a, HPV-6b (Southern blot hybridization) 
Integrated HPV-DNA in vulva, HPV-6 in penis 
(Southern blot hybridization) 

HPV-6b (hybridization) 

HPV-11 (hybridization) 





There are discriminatory features between 
these lesions (Crowther et al. 1988). The ver- 
rucous carcinoma is single, large and expanding, 
unlike the small, exophytic condylomata acu- 
minata. There is minimal cellular atypia com- 
pared with a well-differentiated squamous cell 
carcinoma where increased mitotic activity and 
abnormal cellular maturation is seen. The major 
histological clues (Table 2) are the well-differen- 
tiated bulbous rete pegs pushing into the stroma 
and the intact basement membrane. Large and 
deep biopsies are thus mandatory. The best diag- 
nostic guide is the clinical behaviour of the 
tumour, particularly its failure to respond to con- 
servative treatment. Diagnosis requires close 
collaboration between the clinician and 
pathologist. 

This patient was very young, the average age 
for women with vulval verrucous carcinoma 
being 59 years (Crowther et al. 1988). The treat- 
ment of choice is wide local excision or radical 
surgery for a large or recurrent lesion, and this is 
curative in over 60% of cases. Chemotherapy 
(Vayrynen et al. 1981), podophyllin and radio- 
therapy are not helpful, and a simple vulvectomy 
is more likely to be followed by recurrence. The 
prognosis for vulval tumours appears to be good 
and death is from local spread to the bladder and 
rectum or metastatic disease from squamous cell 
carcinoma (Gallousis 1972; Vayrynen et al. 
1981). 


Table 2. Histological criteria for the diagnosis of ver- 
rucous carcinoma 


1 Papillary projections have no fibrovascular core 

2 Hyperkeratosis 

3 Intact basement membrane 

4 Very few mitotic figures and mild epithelial atypia 

5 ‘Pushing’ border but no infiltration of cells into 
stroma 

6 Dense inflammatory reaction 

7 Sharp transition between lesion and normal 
epithelium 


Verrucous carcinoma itself is rarely associated 
with metastatic disease and many reports of such 
spread show histological evidence of nests of 
squamous cell carcinoma invading the stroma 
beneath the tumour (Crowther et al. 1988). 
However, itis not clear whether many verrucous 
carcinoma, if examined carefully histologically, 
will be found to have small areas of invading 
squamous cell carcinoma within them. For this 
reason alone, surgical excision should be 
adequate and include lymph nodes (Gallousis 
1972). If invading cells are found, the lesion 
should be considered a separate entity with a 
different biological behaviour that predisposes 
to recurrence and metastatic spread. 
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SHORT COMMUNICATIONS 


The management of severe disseminated 
intravascular coagulopathy complicating 
placental abruption in the second trimester 
of pregnancy 


Karl S. Ol4h Acting Registrar, Harry Gee 
Senior Lecturer & Peter G. Needham 
Consultant, Department of Obstetrics and 
Gynaecology, Selly Oak Hospital, 
Raddlebarn Road, Selly Oak, Birmingham 
B29 6JD 


Monteiro ef al. (1987) reported a patient with 
placental abruption associated with severe dis- 
seminated intravascular coagulation (DIC) in 
the second trimester of pregnancy. Placental 
abruption at this stage of pregnancy is uncom- 
mon but, as the case illustrated, the associated 


: DIC can be life threatening and out of propor- 


tion to the degree of placental separation. Ter- 
mination of the, pregnancy may become 
necessary to halt the consumptive coagulopathy 
(Sher & Statland 1985), but in the presence of a 
severe progressive coagulopathy, the method 
employed at this gestation would require careful 
consideration. 

We would like to report a similar case, in 
which a life-threatening DIC resulted from a 
placental abruption in the second trimester, with 
survival of the fetus. The patient, a 20-year-old 
white Caucasian, was admitted at 19 weeks ges- 
tation with vaginal bleeding. On examination 
the patient was cardiodynamically stable, with 
minimal vaginal loss. The uterus was hard and 
tender but of appropriate size for her dates An 
ultrasound scan showed a viable fetus and a fun- 
dally implanted placenta There was no evidence 
of any retroplacental clot. On admission, vaginal 
blood loss became severe. Tissue was passed, 
and this was later shown histologically to be 
fibrin Clotting studies revealed a severe DIC, 
with a prothrombin time of 3-9s, a partial 
thromboplastin time of 96 s (control 43 s), serum 
fibrinogen of 0-097 g/dl, fibrin degradation prod- 
ucts of >1000 ug/ml and platelets of 88 x 10°/. 


Within 24 h the haemoglobin dropped from 12-6 
g/dl to 6-7 g/dl There was no evidence of 
haemolysis. However, despite an initial severe 
haemorrhage, the bleeding ceased with con- 
servative management (fresh whole blood, fresh 
frozen plasma and cryoprecipitate) within 24 h, 
and within 48h the coagulation factors had 
returned to normal. The fetus had remained 
alive throughout the above events, and repeat 
ultrasound scan showed a normal fetus and pla- 
centa. Subsequently, there was 'spotting' of 
blood at 20 weeks and again at 22 weeks. How- 
ever, at 26 weeks gestation the onset of per- 
sistent heavy vaginal bleeding with the onset of 
uterine contractions necessitated delivery An 
870 g male infant was born by caesarean section 
with Apgar scores of 7 at 1 min, and 10 at 5 min 
Although requiring special care facilities, the 
baby made good progress and was subsequently 
discharged from the unit. 

Itis apparent that the coagulopathy induced in 
our patient, and in the one reported by Monteiro 
et al. (1987), is out of proportion to the degree of 
placental separation. A large placental separa- 
tion in the third trimester would lead to fetal 
death, and would be detectable ultrasonically as 
a transonic area between the basal layer of the 
placenta and the uterine wall (Grannum 1983). 
Thus, assuming that the area concerned is small, 
the disruption and release of thromboplastins 
from the placenta at this gestation must be con- 
siderably greater than that in the third trimester. 
In addition, even though a severe DIC devel- 
oped rapidly, the tendency appears to be for 
complete resolution of the coagulopathy to 
occur. This would further reinforce the view of 
Monteiro et al. (1987) that cautious conservative 
management is indicated in such a case as long as 
the fetus is alive, and after careful consideration 
of the well-being of the woman 
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Angiotensin-converting enzyme inhibitors 
during pregnancy: a survey of 22 patients 
given captopril and nine given enalapril 


Carmen Kreft-Jais Département de 
Pharmacologie Clinique, Hôpital 
Broussais, Parıs, Pierre-Francois Plouin 
Service d' Hypertension Artérielle, Hôpital 
Broussais, Paris, Catherine Tchobroutsky 
Maternité du Port Royal, Paris & Marie- 
Jeanne Boutroy Service de Médecine 
Néonatale, Maternité Régionale 
Universitaire, Nancy, France 


Inhibition of the maternal renin system with 
angiotensin-converting enzyme (ACE) inhi- 
bitors may affect fetal growth or survival 
through alterations in placental perfusion. Thus, 
administration of captopril to pregnant rabbits 
or large doses of enalapril to pregnant ewes 
increases the rate of stillbirths (Broughton- 
Pipkin & Wallace 1986). Moreover, the fetal 
renin system can also be inhibited w-th con- 
sequent alterations in systemic and renal haemo- 
dynamics, since captopril (Boutroy ef al. 1984) 
and enalapril (J. Nussberger, personal com- 
munication) have been shown to decrease fetal 
ACE activity in man. Among 15 reported preg- 
nancies treated with captopril, either alone or in 
association with a diuretic, there was one still- 
birth and two neonatal deaths due to anuria, the 
others had favourable outcomes (Plouin & 
Tchobroutsky 1985) From a survey of pregnan- 
cies exposed to ACE inhibitors we describe 31 
further pregnancies of which 22 were exposed to 
captopril and nine were exposed to enalapril. 


Patients, methods and results 


This survey was organized through the Société 
pour l'Etude de l'Hypertension au cours de la 
Grossesse and publicized at local meetings and 
in the medical press. Physicians in charge of 
pregnant patients given ACE inhibitors were 


with coagulopathy: a rational basis for manage- 
ment Clim Obstet Gynecol 28, 15-23 
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invited to contact us by phone. They were 
reminded that these drugs carry potential risks 
to the fetus and-are not indicated in pregnancy. 
In all cases, however, prescription had either 
preceded conception or had been justified by 
severe maternal hypertension, unresponsive to 
regular treatment. Whether captopril or enal- 
april treatment was maintained or not, pertinent 
maternal and perinatal data were collected by 
mailed questionnaires, and contact with the 
physicians concerned was maintained by phone 
or mail for up to 1 month after the end of the 
pregnancy. 

Thirty-four pregnancies were reported 
between June 1985 and December 1986, includ- 
ing three terminated by induced abortion, but 
without histological study. Table 1 summarizes 
data from the 31 remaining pregnancies. 
Twenty-one women conceived while they were 
taking ACE inhibitors and in 15 women therapy 
continued until the end of pregnancy. Most 
women (27 of 31) had chronic essential or renal 
hypertension, and three were proteinuric before 
pregnancy (patients 11, 24 and 25). Proteinuria 
of z1 g/24h developed during pregnancy in 
another five patients. Two of the pregnancies 
exposed to enalapnl muscarned. Two fetal 
deaths occurred with captopril and one with 
enalapril, all three were associated with severe 
proteinuric hypertension Preterm delivery 
occurred in 11 women given captopril and in one 
given enalapril, all of them were delivered by 
caesarean section before labour. Six of the 26 
liveborn babies were small for gestational age, 
four were in the captopril-treated and two in the 
enalapril-treated group. Seven women who had 
taken captopril or enalapril throughout preg- 
nancy were delivered of liveborn babies. Peri- 
natal outcome in the six pregnancies treated with 
ACE inhibitors in combination with diuretics 
was unremarkable. Two preterm infants born to 
women given captopril until delivery had a 
patent ductus arteriosus, requiring surgical 
repair in patient no. 7 after failure of attempted 
closure with indomethacin. 
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Comment 


This survey, based on spontaneous reports, does 
not allow an estimation of the frequency of the 
prescription of ACE inhibitors during preg- 
nancy in France. Also we cannot compare the 
frequency of morbid events associated with cap- 
topril or enalapril therapy with those reported 
for drugs approved for treating hypertension in 
pregnancy; most of the women in the present 
series were treated with ACE inhibitors because 
conventional drugs, used as a first line treat- 
ment, had failed to control their blood pressure. 
In this selected group of high-risk pregnancies, 
severity of maternal disease or consequent 
Obstetrical decisions, as well as ACE inhibitors, 
could account for fetal death or grcwth retar- 
dation, preterm delivery, and patent ductus 
arteriosus. With these restrictions in mind, a few 
qualitative observations can be made. 

The absence of malformation in the 14 preg- 
nancies exposed to captopril in the first trimester 
cannot rule out the possibility of a teratogenic 
effect. The possible malformation reported from 
South Africa by Duminy & Burger (1981) 
remains, however, the only suspected case. 
Pregnancies exposed to captopril or enalapril 
had similar fetal and neonatal outcomes. 
Despite a limited transplacental trarsfer in the 
ewe (Broughton-Pipkin & Wallace 1986) and 
the optimistic results of an uncontrolled study in 
human pregnancy (Scanferla et al. 1986), enal- 
april cannot be considered a safe treatment for 
hypertension in pregnancy, owing to insufficient 
supportive information. Neonatal anuria was 
not observed in the present series, even though 
six patients received diuretics in association with 
captopril or enalapril. However, in the absence 
of laboratory data, we cannot dismiss the possi- 
bility of subclinical renal failure. Among the 15 
pregnancies reviewed by Plouin & Tcaobroutsky 
(1985) and the 21 pregnancies reported in this 
study that were exposed to captopril the ductus 
arteriosus remained patent in four infants and 


required surgical correction in two. Although 
preterm delivery and hypoxia could explain this 
abnormality (Cunningham et al. 1986), stimu- 
lation of a bradykinin-induced release of vaso- 
dilating prostaglandins might also play a role, 
since ACE is identical to kininase II. Close sur- 
veillance of renal function and ductus arteriosus 
closure is necessary in infants born to women 
exposed to ACE inhibitors during the last weeks 
of pregnancy. 
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“The Fetus Observed" 


A Symposium on Fetal Diagnosis and Assessment, 
as a tribute to the late Professor lan Donald 
by the Department of Midwifery, University of Glasgow. 


Monday 6 and Tuesday 7 June 1988, 


to include the first Donald Memorial Lecture 
by Dr John C Hobbins (Yale). 
Other speakers include 
J M Connor (Glasgow), F Forestier (Paris), 
J Hackelóer (Hamburg), H M L Jenkins (Nottingham), 
C H Rodeck (London), 
T Wheeler (Southampton) and M J Whittle (Glasgow). 


Details from Dr M J Whittle, 
Department of Midwifery, 
Queen Mother's Hospital, Glasgow G3 8SH. 


Closing date 9 May 1988. 
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CORRESPONDENCE 


Natural killer cells in cervical intraepithelial neo- 
plasia and human papillomavirus infection 


Dear Sir, 

In their study of natural killer (NK) cells in cervi- 
cal intraepithelial neoplasia (CIN) and human 
papillomavirus (HPV) infection, Dr Tay and his 
colleagues [Br J Obstet Gynaecol (1987) 94, 901- 
906] detected NK cells in the subepithelial 
stroma of most cases of HPV infection and CIN. 
In contrast, there were few intraepithelial NK 
cells in HPV infection and CIN. They suggest 
that this may be due to poor tumour antigenicity 
or a direct tumour effect or an effect of seminal 
plasma. 

We believe the most likely explanation is that 
exposure of the cervix to seminal plasma inhibits 
NK activity in cervical epithelium. In general, 
human seminal plasma contains various agents 
which inhibit the normal immune response 
(Alexander & Anderson 1987), including the 
response of lymphocytes to a viral infection 
(Turner et al. 1987). More specifically, human 
seminal plasma has been shown to suppress NK 
cell activity (James & Szymaniec 1985; Tarter et 
al. 1986). 

The inhibition of NK activity in cervical epi- 
thelium by repeated exposure to seminal plasma 
may promote both neoplasia and viral infections 
of the cervix. This is consistent with the docu- 
mented epidemiological associations between 
cervical neoplasia and sexual behaviour (Kessler 
1981). 

M. J. Turner 

J. O. White 

W. P. Soutter 

Institute of Obstetrics 
and Gynaecology 
Hammersmith Hospital 
Du Cane Road 
London W12 0HS 
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Pregnancy and delivery by caesarean section in a 
patient with transposition of the great arteries 
and single ventricle. Case report 


Dear Sir, 

Bauman et al. [Br J Obstet Gynaecol (1987) 94, 
704—708] in their recent article on pregnancy and 
delivery in a patient with transposition of the 
great arteries (TGA), state that a later echo led 
to a new diagnosis of ‘genuine’ transposition 
with a single ventricle, as compared to a previous 
diagnosis of corrected TGA with a ventricular 
septal defect (VSD). 

From the echocardiographic pictures which 
they present (Fig. 1, p. 705 and Fig. 2, p. 706) it is 
clear that their patient has a double inlet left 
ventricle with Levo TGA, probably with a sub- 
aortic chamber. The very large pulmonary 
artery suggests pulmonary hypertension, in the 
absence of pulmonary stenosis, probably even 
Eisenmenger syndrome. An additional ASD 
secundum is possible— at least as seen in these 
two figures. 

Very often these patients benefit from pulmo- 
nary artery banding, as long as their pulmonary 
vascular resistance is lower than the systemic 
resistance. 
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Most probably, in this particular petient sur- 
gery cannot be suggested because of the high 
pulmonary vascular resistance. 

The 'new' diagnosis, it seems to me, is even 
less accurate than the early diagnosis of cor- 
rected TGA. 

Joram Glaser 

Pediatric Cardiology Unit 
Shaare Zedek Medical Center 
Jerusalem 

Israel 


Author’s reply 


Dear Sir, 

We have discussed Dr Glaser’s letter with the 
cardiologists who were originally consulted in 
this case, since the points raised by Dr Glaser 
concern cardiological aspects. 

The cardiologists agree that this form of single 
ventricle with transposition of the great arteries 
(TGA) can also be diagnosed as double inlet left 
ventricle with Levo TGA. They find no ASD. 
They also agree that pulmonary artery banding 
has to be considered, and that a decrease in 
arterial saturation, together with a very large 
pulmonary artery, suggests progressive pulmo- 
nary hypertension. 

H. Baumann 

Department of Obstetrics 
University Hospital of Zurich 
Frauenklinikstrasse 10 

8091 Zurich 

Switzerland 


Additional comments from Dr Rigby 


The patient described does appear to have the 
usual atrial arrangement (solitus), double inlet 
left ventricle, left-sided rudimentary nght ven- 
tricle, ventriculo-arterial discordance with an 
anterior and left-sided aorta and pulmonary vas- 
cular disease. This patient is unlikely to benefit 
from banding of the pulmonary artery at this age 
as I am sure she does have irreversible pulmo- 
nary vascular disease. As it stands her prognosis 
is poor and the only treatment from which she 
would benefit would be heart and lung trans- 
plantation when this is clinically indicated. In 
view of this it is important that she should not 

have:a thoracotomy with banding of the pulmo- 
nary artery as this would make heart and lung 


transplantation more hazardous and more 
difficult. 

This case illustrates well the problems that 
arise from imprecise nomenclature. 

M. L. Rigby 

Consultant Paediatrician and Cardiologist 

Brompton Hospital 

Fulham Road 

London 

SW3 6HP 


Pre-eclampsia in a woman with homozygous 
PIZZ alpha-1 antitrypsin deficiency. Case report 


Dear Sir, 

The report by Kennedy et al. [Br J Obstet 
Gynaecol (1987) 94, 1103-1104] of pre- 
eclampsia and delayed postpartum haemor- 
rhage in an aj-antitrypsin (AAT)-deficient pri- 
migravida raises several interesting points. AAT 
and antithrombin III, the predominant plasma 
inhibitor of thrombin, belong to a 'superfamily' 
of protease inhibitors with similar molecular 
structures (Hunt & Dayhoff 1980). The simi- 
larity of the two inhibitors was confirmed by the 
occurrence of a spontaneous point mutation 
(358 Met— Arg) in the gene coding for AAT 
which resulted in loss of inhibition of elastase but 
a marked increase in inhibition of thrombin 
(Owen et al. 1983). The patient died of a bleed- 
ing disorder during an acute phase response, 
associated with a marked increase in con- 
centration of the aberrant inhibitor (Lewis et al. 
1978). 

The most common coagulation disorder seen 
in AAT-deficient individuals is gastrointestinal 
bleeding from oesophageal varices and vitamin 
K deficiency secondary to severe liver disease 
(Sharp 1976). Otherwise, coagulation disorders 
are not typical findings in AAT deficiency 
(Fagerhol & Cox 1981), even though this protein 
may contribute as much as 2595 of thrombin 
inhibition (Matheson & Travis 1976). The possi- 
bility that hypercoagulability might play a role in 
the pathogenesis of pulmonary emphysema in 
AAT deficiency has been suggested (Fagerhol & 
Cox 1981). This is analogous to the hypothesis of 
McKay et al. (1953) that the primary lesion in 
pre-eclampsia may be fibrin deposition in the 
basal and spiral arteries. As Kennedy et al. state, 
AAT may play a more significant role in throm- 
bin inhibition during pregnancy (Teisner et al. 


1982); levels of this protein are known to 
increase dramatically dunng pregnancy in 
women with the common Pi M phenotype 
(Ganrot & Bjerre 1967). 

Although there have been no other published 
reports of pregnancies in women with severe 
AAT deficiency and either thrombosis or pre- 
eclampsia, five of 40 pregnancies in Pi MZ or SZ 
women carrying fetuses with severe deficiency 
were associated with pre-eclampsia (Sveger 
1976; A. M. Johnson, unpublished obser- 
vations). This percentage of affected pregnan- 
cies is not excessive; however, four of the five 
were second or third pregnancies, with no 
known history of hypertension or pre-eclampsia 
in previous pregnancies. This is in contrast to the 
usual predominance of these disorders in first 
pregnancies; indeed, it has been suggested that 
true pre-eclampsia occurs only in primigravidas 
(Ihle et al. 1987). 

I have seen a male Pi Z infant with right testi- 
cular thrombosis and infarction at birth; a 
26-year-old Pi Z woman who died postpartum 
with multiple thromboemboli, presumably 
secondary to amniotic fluid embolism; and three 
Pi S adult males with spontaneous deep vein 
thrombosis. It thus appears that AAT deficiency 
may be a contributing factor in thrombotic 
disease and in pre-eclampsia in affected indivi- 
duals, although other factors are undoubtedly 
necessary to trigger the clotting diathesis. 

A. M. Johnson 

Foundation for Blood Research 
Scarborough 

Maine 04074 

USA 
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Is treatment needed for mild impairment of 
glucose tolerance in pregnancy? A randomized 
controlled trial 


Dear Sir, 

We read with interest the article by Li et al. [Br J 
Obstet Gynaecol (1987) 94, 851—854] and we do 
not agree either with the proposed treatment of 
gestational diabetes or with the authors’ 
conclusions. 

The achievement of normoglycaemia is the 
key to the management of diabetes during preg- 
nancy (Jovanovic et al. 1980), and we are given 
no information about the tightness of metabolic 
control in either group. 

Additionally, treatment seems not to consider 
insulin therapy whereas it is included in the 
recommendations of the Second International 
Workshop on Gestational Diabetes (1985). In 
our own experience, 70 of 100 gestational dia- 
betics needed insulin therapy to achieve or main- 
tain normoglycaemia, which coincides with 
other published data (Berne et al. 1985). 

If we consider outcome, control and treat- 
ment groups did not differ, but the high rate of 
macrosomia was far from optimal, and although 
no hypoglycaemia was recorded, it could be due 
to the use of a lower than usual diagnostic 
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criterion (Cornblath & Reisner 1965). The prev- 
alence of other classic complications of diabetic 
pregnancy (polyhydramnios, pre-eclampsia, 
neonatal hypocalcaemia, hyperbilirubinaemia 
or polycythaemia) (Pedersen 1977) are not men- 
tioned in the article whereas they are important 
issues to assess the outcome. 

We agree with the authors that treatment did 
not make a difference in their study. Neverthe- 
less, in our opinion the suboptimal treatment 
administered made control and treated groups 
too much alike. 

R. Corcoy 

M. Codina 

A. de Leiva 

Servicio de Endocrinologia y Nutrición 
M. J. Cerqueira 

L. Cabero 

Servicio de Ginecologia y Obstetricia 
Hospital de la Sta Creu i Sant Pau 
Universitat Autonoma de Barcelona 
Avda Sant Antoni Ma Claret, 167 
Barcelona 08025 

Spain 
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Author's reply 

Dear Sir, 

In the description of the methods of our study it 
was stated that patients diagnosed.as overt gesta- 
tional diabetes mellitus after the 75 g OGTT 
(fasting =8-0 mmol/l or 2 h z11-0 mmol/l) were 
excluded from randomization for ethical rea- 
sons. In line with Dr Corcoy's observation, 
many of these patients required insulin treat- 
ment for optimal metabolic control. Our study 
aimed to address the problems of patients with 
mild gestational glucose intolerance—is treat- 
ment required or not? The control group was not 
dieted nor were their glucose profiles checked 
during pregnancy because they were ‘double- 
blind’. Those who were treated had their glucose 
profiles checked periodically achieving a target 
pre-prandial level of <6-0 mmol/l and postpran- 
dial level «7-0 mmol/l. At the time of delivery, 
there was no significant difference in the mean 
glycosylated haemoglobin level between the 
no-treatment and treatment group, 7-326 and 
8-1% respectively (normal range up to 8% in our 
laboratory). It can be seen that the HbA] was 
within the normal range in most patients. The 
occurrence of complications such as poly- 
hydramnios, pregnancy-induced hypertension 
and hyperbilirubinaemia is rather uncommon 
and did not differ between the two groups. 
Hence, the conclusion that treatment seems to 
make no difference in these patients is probably 
because they started off with either normal 
glucose tolerance or at the most very mild 
impaired glucose tolerance; not in our opinion 
due to suboptimal treatment. Dominic Li 
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BOOK REVIEWS 


Spontaneous and Recurrent Abortion edited by 
Michael J. Bennett & Keith Edmonds. Black- 
well Scientific Publications, Oxford, 1987, 248 
pages with figures and tables, £29.50 


To a couple looking forward to a child, miscar- 
rage, even very early in pregnancy, seems a 
unique disaster, and they have high expectations 
of diagnosis and prognosis. To the professional, 
the complexity of implantation and 
embryogenesis presents so many cliff-hanging 
moves that reaching the third trimester with a 
healthy child seems a triumph of nature. This 
book collects together many facts and figures 
about early pregnancy loss which helps to fill the 
gap between these spectral ends. 

The topics covered are concerned with spon- 
taneous and recurrent abortion and include 
embryological, epidemiological, chromosomal, 
immunological, anatomical, exogenous and psy- 
chological factors. Until recently, spontaneous 
abortions were so intermingled with fresh, 
induced ones, that the relative importance of 
prior embryonic death was not always appreci- 
ated. The value of careful pathological examin- 
ation of conceptus tissue is well discussed. 
Epidemiological factors are difficult to unravel, 
and the many pitfalls of over-naive interpreta- 
tion are fully ventilated. The new, rapidly 
developing field of the study of immu- 
nopathological factors provides background 
information essential for the understanding of 
new interventions. Congenital anomalies are 
included. While there is not much new in the 
description, classification and clinical correlates 
of anatomical abnormalities of the uterus, there 
is a very informative section on operative tech- 
niques and their outcome. 

A chapter on DES exposure sets out a 
coherent account of the reproductive aftermath 
in this generation of girls. The current uncertain 
status of infection as a cause of abortion is 
reviewed. One of the most readable chapters 
gives an autobiographical account of the treat- 
ment of cervical incompetence. It makes fas- 
cinating reading both to those who were aware 
of this developing story and perhaps more 


importantly to the young clinician of today to 
whom the brevity of the history of this treatment 
may come as a revelation. The enigma of recur- 
rent abortion and the relative Importance of 
chance and causal factors is an area of current - 
concern and the present views on causation are 
reviewed. The minefield of current therapeutic 
endeavour is skirted. Assessment of psychologi- 
cal factors and the relative importance of effect 
rather than cause complete these chapters. 

The role of vascular and biochemical factors is 
relatively neglected and the emphasis of the 
book is clearly morphological and anatomical. 
The authors have not knitted the chapter contri- 
butions into a coherent style—they range from 
mundane through sparkling to leaden. The 
references are comprehensive. This is a book for 
the clinician with a concern for the study of 
abortion. Teaching, clinical observation and 
informed discussion with the distressed couple 
will all benefit from its study. It has been a 
neglected area in the past and the authors are to 
be congratulated on making the effort to get this 
collection together. 

Sheila Duncan 


Bailliere's Clinical Obstetrics and Gynaecology 
Vol. 1 No. 1 Fetal Monitoring edited by Martin 
Whittle. Bailhére Tindall, London, Phila- 
delphia, 1987, 222 pages with figures and tables, 
UK & Eire £15.00, USA & Canada $25.00, all 
other areas £18.00 


In this volume Martin Whittle has succeeded 
admirably in drawing together a series of suc- 
cinct reviews of the important aspects of fetal 
monitoring. The text is suitable both for the 
resident studying for higher qualifications and 
for the specialist wishing to update his know- 
ledge. There are 11 chapters, discussing both 
antenatal and intrapartum fetal monitoring. The 
antenatal period is covered by reviews of bio- 
chemical, cardiotocographic and ultrasonic 
monitoring (including the biophysical profile 
and blood velocity waveform measurement). 
Long-established techniques for monitoring the 
intrapartum period such as cardiotocography 
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and acid base balance are critically assessed, as 
are methods such as analysis of the ECG wave- 
form and systolic time interval which have been 
around a long time without ever having proved 
their clinical value. The authors are inter- 
national, with six from Scotland, five from 
Canada, three from England, three from the 
USA and one from Singapore, and all write with 
the distinction that comes from mastery of their 
field of expertise. The editor has generally coped 
well with blending a variety of writing styles into 
a readable and consistent whole, although Frank 
Manning's tendency to the North American 
habit of lapsing into long jargon-laden phrases 
with multiple subclauses has not been entirely 
curbed. There are also some jarring comments; 
for example Peter Boylan in an otherwise excel- 
lent chapter on cardiotocography strongly 
advises against the placement of an intrauterine 
pressure catheter despite the excellent case 
made out for the technique by Donald Gibb and 
Sabaratnam Aruikumaran in their chapter on 
the assessment and management of uterine con- 
tractions. Presentation of the volume is excellent 
with few printing errors. Altogether, highly 
recommended. 

Philip J. Steer 


Magnetic Resonance of the Reproductive System 
edited by Shirley McCarthy & Florence 
Haseltine. Slack Incorporated, Thorofare, New 
Jersey, 1987, 230 pages with figures and tables, 
£45.60 


In May 1986, the Center for Population Board of 
the National Institute of Child Health and 
Human Development sponsored a workshop on 
magnetic resonance imaging and spectroscopy 
and this book 1s essentially the report of that 
meeting. There are 16 chapters and 17 principal 
contributors. It must be stated at the outset that 
only four of these chapters have any real clinical 
relevance at the present time and the major 
emphasis of the book is on magnetic resonance 
spectroscopy and not on imaging, and indeed, 
the quality of images on human subjects 
reported in this book 1s generally poor and lim- 
ited in range and number. Nevertheless, the 
chapters on basic concepts, biological appli- 
cations of magnetic resonance spectroscopy and 
uterine bioenergetics using ?'P were particularly 
interesting. The section on biohazards raises 
issues that are particularly 1mportant in the 
future of the technique in pregnancy and so far 


the work appears to offer reassurance that the 
procedure is safe, at least in the animal models 
reported 

The editors have done a valuable job in put- 
ting this report together. One suspects that the 
value of the workshop to the people involved in 
this field was rather greater than that of the 
report which it has generated is to practising 
obstetricians and gynaecologists. 

The book is one of speculation because there 
was insufficient actual information available at 
the time to justifv a full volume on magnetic 
resonance and the reproductive tract. It is there- 
fore a book for those clinicians and scientists 
with a particular interest in this field and not a 
volume that will be of value to the uninitiated. 

E. M. Symonds 


Neonatal Medicine edited by Leo Stern & Paul 
Vert. Masson Publishing USA, Inc., New York, 
1987, 1215 pages with figures and tables, £81.00 


Until recently, most major textbooks of neo- 
natal medicine were of all-American parentage, 
but in the last year or two the balance has been 
redressed. Neonatal Medicine is a truly inter- 
national compendium of formidable propor- 
tions; nine parts, 47 chapters and 80 authors 
from Europe, North America and occasionally 
elsewhere. The book is the English version (with 
some updating) of the French language 
Medecine Neonatale, and the authors contrib- 
uted their chapters in both languages, rather 
than this being a translation. The emphasis of 
the book is towards basic sciences and a peri- 
natal approach despite the title, and it is not an 
‘intensive care cook-book'! 

The most impressive feature of this book is its 
comprehensiveness. Strong chapters include 
those on neonatal neurology and developmental 
anatomy, inborn errors of metabolism and neo- 
natal infection The latter is appended with a 
page on AIDS. For a book on neonatal ‘med- 
cine’, surgery 1s well covered, although with a 
developmental rather than an operative bias. 

Although the theoretical basis of all aspects of 
neonatal medicine 1s there, practical advice is 
more difficult to find. ‘Assisted ventilation in the 
newborn' occupies 10 of the book's 1200 pages, 
although other snippets of practical aspects are 
to be found amongst related chapters. On the 
other hand 49 pages are devoted to neonatal 
tumours. The use of diagnostic ultrasound in 


neonatal neurology and cardiology is hardly 
mentioned, giving the book a slightly dated feel. 
Neonatal Medicine is more a book of reference 
than a textbook or guidebook for the learner, 
and as such will find a deserved place in larger 
libraries, but probably not on the resident’s 

bookshelf. 
Richard Cooke 


Drug Therapy in Obstetrics and Gynecology. 
Second edition edited by William F. Rayburn & 
Frederick P. Zuzpan. Appleton-Century-Crofts/ 
Norwalk, Connecticut, 1986, 512 pages with 
figures and tables, $65.55, £50.85 


The editors, an obstetric clinical pharmacologist 
and a gynaecologist, both well-known figures, 
say in their preface that this second edition was 
written to provide updated information about 
drugs used primarily by women. There are 37 
contributors, all American, 24 of whom are 
drawn from the considerable body of expertise 
in Ohio, but the editors themselves contribute a 
substantial number of the chapters in the 
obstetric half of the book. 

The first chapter, on principles of perinatal 
pharmacology, I found a little confusing: ‘a drug 
crosses cell membranes selectively by many 
transport mechanisms’—hardly a true general- 
ization. The placental membrane is stated to 
have a thickness of 2 mcg (sic) at term between 
the placental capillaries. Mitochondria are said 
to be the main intracellular sites for drug metab- 
olism. Protein binding is stated to be lower in 
fetus than mother (untrue for albumin binding at 
term) yet local anaesthetics to be at higher con- 
centration at equilibrium in fetus than in mother, 
whereas, being glycoprotein bound, the reverse 
is true. 

After this rather misleading start, the next 
chapter on drug effects on the fetus was orderly 
and more authoritative and, in common with the 
rest of the book, contains some useful and com- 
prehensive tables. 

Several chapters cover management of varı- 
ous disease states in pregnancy, with no impor- 
tant omissions, though it was odd to see in a 
book published in 1986 a list of complications 
that drug addicts may suffer, with no mention of 
AIDS. Also, no real recommendations were 
made about the problem of managing women 
with prosthetic heart valves in pregnancy. 

A problem in writing any book of this nature is 
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that the descriptions of the different medical 
conditions and of the pharmacology of the indi- 
vidual drugs tend to displace any discussion of 
their specific relationships to obstetrics and 
gynaecology. This applies particularly to the 
chapter on cardiac drugs. Such an approach may 
produce exactly what the obstetrician wants to 
read but would appear to condone ad lib pre- 
scribing in pregnancy. The untutored mind is 
often more worried about drug transmission in 
breast milk than across the placenta—a fall- 
acious concern that this book does not always 
dispel. 

Nevertheless, chapter headings are well 
chosen and presented in orderly sequence. Fol- 
lowing general medical considerations. come 
chapters on maternal immunization, fetal lung 
maturation, inhibition of premature labour, 
uterine stimulation, management of pain, care 
of the newborn, and lactation. It is stated in 
several places that the mechanisms of action of 
various drugs are unknown which may be true 
from some points of view, but overlooks the fact 
that a lot is known about the mechanisms, 
though clearly not to the authors! It is rather odd 
to see acupuncture classed as a psychological 
technique of analgesia. 

The gynaecological section of the book is also 
well planned, with authoritative chapters relat- 
ing to the use of sex hormones, induction of 
ovulation, over-the-counter drugs, therapy of 
infections, urological disorders, endometriosis 
etc, cancer chemotherapy and parenteral nutri- 
tion. Again much of the information is general 
but certainly appropriately selected for a 
gynaecological readership. Numerous steroid 
formulae feature in figures in a number of chap- 
ters, with mention in the text of the effect of 
substitutions on different parts of the molecule, 
yet nowhere is the numbering of the different 
positions of the steroid nucleus shown-—surely 
necessary for at least some clinicians. 

The text contains some spelling mistakes and 
clumsy English, making rather irritating reading 
in places. To cite a few examples: 'aminocen- 
tesis’; amine groups labelled ‘amide’; ‘two times’ 
(instead of ‘twice’); ‘menopausal syndrome’ 
instead of ‘menopause’; ‘Administration must 
be given intravenously or subcutaneously’; “The 
occurrence of ischaemic heart disease may be 
more common "* ‘grams’ written ‘gms’ 
instead of ‘g’; and perhaps best of all. ‘Neither 
the ideal agent(s) nor the ideal method of admin- 
istration has not been identified at this time’ 
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In the preface, the editors state that the text is 
aimed at ‘practicing (sic) physicians, house 
officers and students in all disciplines’. My own 
view is that students need a more general 
approach to therapeutics, and that thorgh clini- 
cians would undoubtedly find some of the tables 
useful, they might have difficulty in knowing 
how much reliance to place on the text. It is a 
pity that a book that has been well planned to 
cover exactly the right subject matter is so uncer- 
tain in its execution. 

F. Reynolds 


Medical and Experimental Mammalian Genet- 
ics: A Perspective. March of Dimes Birth Defects 
Foundation Original Article Series Volume 23 
Number 3 edited by V. A. McKusick, T. H. 
Roderick, J. Mori & N. W. Paul. Alan R. Liss, 
Inc., New York, 1987, 358 pages with fizures and 
tables, no price given 


This book contains 14 papers collected to cele- 
brate the first 27 years of the ‘Bar Harbor 
Course’ in medical and experimental mam- 
malian genetics. The Bar Harbor Course is a 
great course. Held at the Jackson Laboratory on 
Mount Desert Island, a national pa-k on the 
coast of Maine, the 2-week course not only pro- 
vides an update for busy cliniaans and 
researchers, but also covers exciting work- 
in-progress by tbe lecturers, who are at the fore- 
front of their fields. The statement in the book 
that the Bar Harbor Course 'is a tradition like 
the British Crown' may be out by a fev orders of 
magnitude, but there is nothing else like it for 
the clinical and mammalian geneticis:. 

To appreciate this book you have to be the sort 
of person who is excited by the latest discoveries 
and concepts in molecular biology and genetics. 
For example, if the statements that 'the entire 
human mitochondrial DNA genetic code can be 
read using only 22 tRNAs, rather than the tra- 
ditional 32' and that 'this is accomplished by 
inclusion of an unmodified U in the tRNA 
wobble position that can recognise all four mem- 
bers of a codon family' do not send a shiver up 
your spine, then this book is not for you. Other- 
wise read on. 

All the reviews are outstanding sc it is invid- 
ious to have to pick out a few. McXusick and 
Roderick give a fascinating historiczl review of 
25 years in medical genetics and experimental 
mammalian genetics with particular reference to 


the gene map of mouse and man. Orlando Miller 
gives an outstanding review of the structure and 
organization of mammalian chromosomes. 
There are excellent reviews on the molecular 
techniques for gene mapping and diagnosis of 
genetic disorders, and of the molecular nature of 
mutations. For those interested in unusual 
genetic mechanisms, there are reviews of retro- 
viral DNA, eukaryotic transposable elements, 
and mitochondrial] genes and disorders. Sam 
Boyer and Edward Birkenmeier provide excel- 
lent reviews of current concepts 1n molecular 
and human evolution. Finally, given the venue 
of the course at the Jackson Laboratory there is 
an excellent review of mouse models of genetic 
diseases. 

If you can't get to Bar Harbor, this volume is 
the next best thing. It fully reflects the excite- 
ment of the course. 

R. M. Winter 


Recent Advances in Obstetrics and Gynaecology 
15 edited by John Bonnar. Churchill 
Livingstone, Edinburgh, 1987, 282 pages with 
figures and tables, £20.00 


It is a pleasure to read this most recent Advances 
and the quality and standards of this, the 15th 
edition, are as good as ever. However, I would 
like to make a few brief comments and crit- 
icisms. In the first chapter on hypertension it is 
implied that patients with latent essential hyper- 
tension are not recognized early enough because 
they are not seen until the normal mid-trimester 
fall in blood pressure has taken place. It is my 
experience that most pregnant women now con- 
sult a doctor with a wanted pregnancy sometime 
between 6 and 8 weeks of amenorrhoea. I would 
have liked some data on the epidemiology of 
hypertension in pregnancy and also the effects of 
cigarette smoking in this disease. In the chapter 
on tropical diseases it is fascinating to learn that 
urinary oestriol estimations in leprosy are often 
low. I would prefer in this chapter for the spell- 
ing of fetus to be without the o! The table on the 
cost of antibiotics ought to be mandatory in all 
future medical publications; I presume that the 
prices mentioned are for the UK and are not the 
same as those charged overseas. The chapter 
‘Dilemmas in the treatment of preterm labour 
and deliveries’, confirms my prejudices that the 
use of beta-mimetic agents does not improve 
fetal salvage and needs to be urgently put to a 


a 


randomized trial similar to that taking place in 
Canada. The author also expresses considerable 
doubt about the use of steroids in preterm 
labour; similarly, the need for more surgical 
intervention in breech deliveries is not proven or 
advocated. This is a chapter to be read by ail 
aspiring MRCOG candidates, as is that on fetal 
(sic) surveillance. Stanton’s chapter on urinary 
incontinence should be usefully read by all of us 
whose first or second vaginal repair has failed to 
effect a cure. 

The chapter on ‘Sexually transmitted disease’ 
contains the first account of the acquired 
immune deficiency syndrome (AIDS) that I 
have come across in a gynaecological textbook. 
It helps to be jogged into the realization that this 
disease is coming our way. It is important to be 
informed that Chlamydia is now the commonest 
cause of non-specific genital infection and that 
clinical signs of genital infection such as can- 
didiasis and trichomoniasis are totally unreliable 
(p. 127). On p. 135 nonoxymol is spelt incor- 
rectly with an m but it is the only typographical 
error I can find in the book. The section on 
advances in the treatment of germ cells of the 
ovary is a wise and inclusive update of these 
rarer gynaecological tumours as is the piece on 
the treatment of pre-invasive and invasive car- 
cinomas of the vulva. It is notable that this 
author (C. Paul Morrow) is more emphatic than 
previous authors that these diseases are prob- 
ably autoimmune phenomena. The chapter on 
‘Steroid hormone receptors in gynaecological 
causes' has brought me up to date on a difficult 
subject that I am sure 1s normally neglected by 
generalist gynaecologists. Family planning and 
sterilization are usefully covered with .further 
emphatic emphasis on the-known failure rate 1n 
all methods of sterilization. 

Finally the chapter on polycystic ovary syn- 
drome is timely and comprehensive with an 
excellent collection of references. Similarly the 
ultimate chapter on gonadotrophin-releasing 
hormone is thorough and offers practical help to 
the clinician. 

J. McGarry 


Fetal and Neonatal Pathology edited by Jean W. 
Keeling. Springer-Verlag, London, Heidelberg, 
1987, 587 pages with figures and tables, £99.00 


New medical textbooks are commonplace; those 
that fill a genuine gap in the market are particu- 
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larly welcome. This new volume presently 
stands alone as a comprehensive and detailed 
account of the pathology of the fetus and neo- 
nate, following in the tradition of Edith Potter’s 
textbook. Jean Keeling has assembled a team of 
authors from the UK and Europe, many of 
whom are wholly committed to the perinatal 
field, and allowed them to contribute in their 
special area of interest. The layout is not dissimi- 
lar to ‘Potter? and there are two main sections 
with 15 chapters on general topics and 13 chap- 
ters on system pathology. The latter are truly 
comprehensive and include skin, eyes, and ears. 
These are all sound contributions to which the 
inexperienced pathologist can turn for assistance 
with confidence. Even the more experienced 
need guidance on rare conditions and the auth- 
oritative section on the osteochondro-dys- 
plasias, for example, is a model in this respect. 

The general (‘problem-oriented’) section on 
the other hand will interest those in other disci- 
plines as well as histopathologists. The inclusion 
of sections on genetic aspects, epidemiology and 
immunology contributed by specialists in these 
fields helps to put perinatal pathology in per- 
spective. Four chapters—‘The perinatal nec- 
ropsy, ‘Spontaneous abortion and the 
pathology of early pregnancy’, ‘Examination of 
the fetus following prenatal suspicion of congen- 
ital abnormality’ and ‘Macerated stillbirth'— 
provide a useful synopsis of current 'good prac- 
tice’ in fetal and neonatal pathology. Other areas 
covered in this section are 'Placenta and umbili- 
cal cord’, ‘Genetic metabolic disease’, ‘Pre- 
maturity’, ‘Intrapartum asphyxia and birth 
trauma’, ‘Fetal hydrops’, ‘Congenital tumours’, 
‘Infection’, and ‘Iatrogenic disease’. 

Repetition and overlap are problems inherent 
in this format of ‘problem-oriented’ and 
systematic sections. There is a certain irritation 
in searching through several chapters in order to 
harvest all the available information on a specific 


` topic such as toxoplasmosis, triploidy or twin 


transfusion syndrome, particularly where the 
cross-referencing in the téxt is incomplete. How- 
ever, this has to be balanced against the benefit 
to the trainee of reviewing a general area such as 
spontaneous abortion or fetal hydrops in a single 
chapter. The most disappointing feature of the 
book is the variable quality of the illustrations 
and hopefully this can be improved for future 
editions. 

This book is intended primarily for pathol- 
ogists. Indeed it should be an essential require- 
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ment wherever perinatal pathology is practiced. 
However, it deserves a wider readership and is 
highly commended to trainees in obstetrics and 
- neonatology. 

A. A. M. Gibson 
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patients became pregnant. | 

Clearly, the vicious endocrinological circle 
haracterised by a raised LH:FSH ratio? can be 
decisively broken with this pure FSH preparation. 

By raising FSH levels and significantly 
owering plasma LH during the follicular 
phase,**° Metrodin is able to sustain follicle 
development and help prevent follicular atresia. 
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and M. I. Whitehead 


The editors of this book, unhampered by conventional limitations, have 
elucidated the pathophysiology of the menopause and have described the effects 
of hormonal imbalance on the body systems. The newest advances in hormone 
replacement therapy are presented and the use of some form of HRT treatment 
is advocated. 
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Individual courses each of 5 days providing approxi- 
mately 35 hours of practical training in basic micro- 
surgical techniques will be held throughout the year. In 
addition, 5-day workshops will be held as follows: 
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Enquiries to Dr C J Green, Section of Surgical 
Research, MRC Clinical Research Centre, Northwick 
Park Hospital, Harrow, Middlesex. 
Telephone 01-864-5311 Ext. 2511. 
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discusses managing women's groups, men's groups 
and mixed groups. She also makes reference to ethnic, 
social and religious factors which often play a significant 
part in sexual attitudes. 
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COMMENTARY 


The need for collaboration in randomized controlled 


trials 


There is merit in assessing suggestions for new 
treatments in well-controlled studies before 
views on therapy become fixed. It has been 
argued by Thomas Chalmers (1975) that from 
scientific, ethical and practical standpoints, 
exploration of any new therapy should begin 
with randomization into either conventional or 
the new treatment regimen. Perhaps if this were 
done more often, treatments would not be used 
for decades before being properly evaluated. 

For many years progestogens have been 
recommended as part of the primary treatment 
of endometrial carcinoma (Taylor 1979). Indeed 
it has been claimed (on the basis of a single case 
report) that younger patients with endometrial 
carcinoma can be cured by following radical sur- 
gery with adjuvant therapy with progestogens 
(Thornton et al. 1985). Soon after claims about 
the value of progestogen therapy in association 
with surgery and radiotherapy for endometrial 
carcinoma began to influence clinical practice, 
Macdonald and his colleagues in Yorkshire 
decided to assess the validity of the claims in a 
randomized controlled trial. Their findings were 
reported in a recent issue of the Journal (Mac- 
donald et al. 1988). 

Overall 23 gynaecologists, 16 pathologists, 
eight radiotherapists and 429 women collabor- 
ated in the study. Of the 214 women randomized 
to receive progestogens, 73% were alive 5 years 
after primary treatment compared with 8096 of 
the women who did not receive the adjuvant 
drug. The authors conclude that there is no good 
evidence to support the widespread clinical prac- 
tice of giving progestogens as part of the primary 
treatment of endometrial cancer. 

Thirty years ago another MacDonald (1957), 
and Shirodkar (1960), introduced operations for 
the surgical treatment of cervical incompetence. 
They both reported that the operation improved 
the outcome of pregnancy in women who had 
previously experienced either miscarriages 
during the second trimester or spontaneous pre- 


term labour and delivery. Although these oper- 
ations have been used widely since that time, 
opinions among obstetricians continue to vary 
both about the criteria for diagnosing cervical 
incompetence, and about the indications for cer- 
vical cerclage. When the Medical Research 
Council’s Working Party on Preterm Labour 
conducted a survey of British obstetricians it 
found that some obstetricians never used the 
operation while others performed cerclage in up 
to 80 women for every 1000 giving birth under 
their care. 

These dramatic differences in practice sug- 
gested the need for a randomized trial to assess 
the effects of the operation, and so the MRC and 
the College collaborated to mount the study. 
Over 200 obstetricians and more than 1000 
women in nine countries have collaborated in 
the MRC/RCOG Cervical Cerclage Trial. A 
report based on an interim analysis of 905 com- 
pleted records is presented in this issue of the 
Journal (p. 437). The results suggest that cervi- 
cal cerclage may lead to a useful (20%) reduc- 
tion in the frequency of very preterm delivery 
(less than 33 completed weeks gestation), but 
the confidence intervals around this point esti- 
mate of the operation’s effect make it clear that 
it could be either substantially more or substan- 
tially less than this. Nevertheless, the trial’s 
results constitute the strongest evidence so far 
available that the operation is effective in at least 
some of the women in whom it is used: the 
figures suggest that about 1 in 20 women selected 
for cerclage in this trial had their pregnancy 
usefully prolonged. 

The results of both these collaborative trials 
have generated information that is of use to 
practising obstetricians and gynaecologists and 
their patients. They have substantially narrowed 
the range of clinical uncertainty that obviously 
exists about the effects of the two treatments 
studied. Proper evaluation of any treatment 
implies studying sufficient numbers of patients 
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to obtain results which are clear enough to guide 
clinical practice. As the two studies reviewed 
here illustrate clearly, this will often imply very 
widespread collaboration among clinicians. 
Herein lies a major problem with randomized 
controlled trials. Because it is often difficult to 
recruit sufficient patients in a reasonable time, it 
is possible that the treatment under scrutiny may 
be superseded by the time the trial is zinished. 
Those who have collaborated in the studies 
referred to here are to be commended “or help- 
ing to produce evidence of relevance to all 
gynaecologists and obstetricians. Clearly, how- 
ever, if other clinicians had collaborated, neither 
trial would have taken as long as it did to recruit 
the samples which were analysed, and more pre- 
cise estimates of the effects of adjuvant pro- 
gestogens and cervical cerclage would have been 
obtained. 

Without collaboration on the sort of scale 
which has become commonplace in some areas 
of oncology and cardiovascular medicine, 
obstetriaans and gynaecologists are missing 
opportunities to establish 4 more scientific foun- 
dation for their practice. These two collabora- 
tive trials make it clear that widespread 
collaboration in confronting questions about the 
effects of different clinical practices in our 
speciality is possible. They pose a challenge to all 
practising obstetricians and gynaecologists to 
look for future opportunities to collaborate in 
seeking prompter and better answers to the 
many questions about the effects of our practice. 


The number and quality of collaborative trials 
in obstetrics and gynaecology would be 
enhanced by the formation of Trials Units 
comparable to those available to oncologists and 
cardiologists, and it is to be hoped that the pro- 
posed Perinatal Trials Service in Oxford will 
come to fruition. 

Professor Sir Malcolm Macnaughton 
Department of Obstetrics and Gynaecology 
Glasgow Royal Infirmary 

10 Alexandra Parade 

Glasgow G312ER 
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Without due care 


The Medical Defence Union has a filra it shows 
by that title—and very comforting it is. Replete 
with careless doctors who leave swabs behind 
and take off the wrong leg, it paints a picture that 
reassures us all. It is comprehensible. All will be 
well in the best of all worlds provided you make 
sure that you get the operating list right and do 
not allow yourself to be harassed by those 
officious nurses. You can ensure that Etigation is 
a remote, alien concept. At least, that was the 
way it looked before Whitehouse vs Jordan 
came along and learned men put their minds to 
the meaning of words such as ‘undue force’ and 
they forgot what it was like to be in the front line 
making judgments that nearly always worked 


but occasionally came to grief. 

In the November issue of the American 
Journal of Obstetrics and Gynecology, there is an 
advertisement for an advisory group, the pur- 
pose of which is 'to help lead a national effort to 
resolve the medical professional liability crisis’. 
One in six obstetricians/gynaecologists in the 
USA is sued each year, a figure that has risen 
from 1 in 20 only 10 years ago. Under the head- 
ing of ‘Endangered Species’, the advertisement 
states that ‘the inflation of liability insurance 
premiums has plunged the obstetric specialty 
into a crisis situation’. In this issue of the Journal 
(pp. 454-461) Lois Quam and her colleagues 
have drawn attention to the differences between 


the American and British legal systems and at 
first glance, these considerations should assuage 
our fears. The problem is that we do not have 
enough data at the present time to be able to 
analyse trends. The Medical and Dental 
Defence Union of Scotland does not necessarily 
reflect the activities of the two large defence 
societies in England, although this may only be a 
matter of time. The only firm indication that we 
have that all is not well is the exponential rise in 
subscriptions that has occurred over the last 10 
years. We have been extremely well supported 
by our defence organizations who have given 
unlimited cover for a modest fee and a wide 
range of advice on various medico-legal matters. 
Furthermore, this cover is continued after retire- 
ment. The defence organizations in the UK are 
not insurance companies, but hke their 
American insurance counterparts, they are 
dependent on reinsurance through the City of 
London. They are non-profit-making organiza- 
tions for the mutual protection of doctors and 
dentists. They are, however, obliged to take 
account of their members' views. Inevitably, the 
higher the subscriptions, the greater the incen- 
tive will be for large groups of low-risk members 
to press for differential subscriptions. Even now, 
the present rates constitute a serious disincen- 
tive to doctors undertaking part-time work. The 
government may itself choose to pay the sub- 
scriptions, either as a specified item or by incor- 
poration of the subscription into the overall 
salary, but if this particular pathway is chosen, it 
may produce an avalanche of claims which the 
defence organizations would probably prefer to 
settle, wherever reasonable, to reduce legal 
costs and to cope with the high tide of litigation. 
If nothing is done, and differential subscriptions 
are introduced, then obstetricians will be in the 
front line under attack. It could be argued that 
our specialty tends to have higher incomes than 
most other disciplines and could, therefore, 
absorb the cost. That argument would only be 
valid if the higher subscriptions related only to 
private practice obstetrics as it would hardly be 
fair to ask obstetncians to finance their own 
high-risk situation within the National Health 
Service. One thing that can be said for certain is 
that unless there is some financial recognition of 
this situation, it will be impossible for all full- 
time National Health Service and academic 
obstetricians to practise because their occupa- 
tion would not be economically viable. The 
problems could certainly not be forced onto the 
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midwives unless the health authorities were pre- 
pared to take on the settlement costs for all 
obstetric cases—a prospect that would hardly be 
of benefit to their funds in these difficult times. 
So far, it is likely that the issue of the effect on 
recruitment has been obfuscated by the common 
subscription and for this reason it is unlikely that 
litigation has had any significant adverse effect 
on recruitment. It may already have had some 
effect on decisions concerning early retirement 
and a desire for clinicians to withdraw from 
obstetrics in favour of gynaecology, and these 
are matters of concern, but the real issues will 
not surface until financial discrimination occurs. 

The Department of Health and Social 
Security has already formed a working party to 
investigate the general problem of medical liti- 
gation. It is essential that the working party is 
properly appraised of what is happening both in 
the context of the financial implications and in 
relation to the resolution of liability. The expec- 
tation that any Government will establish a 
no-fault compensation scheme is probably unre- 
alistic because of the financial implications, and 
in any case, this would not obviate the possibility 
of further legal action. 

The expensive claims in obstetrics are those 
that relate to surviving but cerebrally abnormal 
infants. Many of these infants are abnormal for 
reasons other than the processes of parturition 
but if there is any abnormality of the fetal heart 
rate in labour, it is likely that the obstetrician will 
be at risk on the basis of res ipsa loquitur. How- 
ever, the issues of fault are no longer particularly 
relevant to the financial implications. At the 
present time, settlements for individual ‘brain 
damage’ cases approach the £1 million mark. It 
would not be unrealistic to estimate that some 
error could be made in one patient in a unit 
delivering 5000 women every year. That would 
mean that each year there would be 100 to 150 
cases where most practitioners would agree that 
the level of practice was substandard and settle- 
ment was the only answer. The total subscription 
income of the defence organizations would be 
subsumed on brain-damaged infants. The situ- 
ation is made even more dangerous by the 
shadow of the 21-year ‘tail’ that applies to 
obstetric cases. 

These are matters of grave importance to the 
future of maternity services and the thoughtful 
paper by Quam and her colleagues provides 
some valuable insights into a rapidly changing 
scene. 
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Interim report of the Medical Research Council/Royal 
College of Obstetricians and Gynaecologists 
multicentre randomized trial of cervical cerclage 


MRC/RCOG WORKING PARTY. ON CERVICAL CERCLAGE 


Summary. Overall 905 pregnant women whose obstetricians were 
‘uncertain’ whether to recommend cervical cerclage, chiefly because of 
a history of early delivery or cervical surgery, were randomly allocated 
to cerclage or no surgery; 92% were treated as allocated. The overall 
preterm delivery rate was 30%. The results for those allocated cerclage 
were marginally statistically significant, more favourable in terms of 
fewer deliveries before 33 weeks [59 (13%) compared with 82 (18%), 
P = 0-03] and correspondingly for birthweight under 1500 g [48 (11%) 
compared with 73 (16%), P = 0:01] and for miscarriage, stillbirth or 
neonatal death [37 (8%) compared with 54 (12%), P = 0-06]. There 
were similar numbers of deliveries between 33 and 36 weeks [65 (14%) 
compared with 64 (14%)]. These results suggest that the operation had 
an important beneficial effect in one in 20 to 25 cases in the trial. But 
because the observed differences are not strongly statistically significant 
and because no such-benefit has been seen in other randomized trials, 
there remains uncertainty about how much (if any) of this apparent 
benefit is real. So, the trial still remains open for randomization of more 
women whose obstetricians are uncertain about the advisability of 


cerclage. 


The basis for the operation of cervical cerclage is 
the possibility that a congenital or traumatically 
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acquired weakness of the cervix, or the unusual 
physiological circumstance of multiple preg- 
nancy, may cause premature dilatation of the 
cervix, ‘cervical incompetence', leading to 
second trimester miscarriage or preterm 
delivery. 

There is no truly diagnostic test for ‘cervical 
incompetence’. The decision to insert a cervical 
suture is most commonly based on past obstetric 
history and, to a lesser extent, clinical assess- 
ment of the cervix during pregnancy by vaginal 
examination. Past obstetric history is not, how- 
ever, a strong predictor of subsequent early 
delivery. About 85% of women who have had 
one previous delivery at 20-36 weeks gestation 
will carry a subsequent pregnancy toterm Even 
after two such events the term delivery rate is 
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still as high as 70% (Bakketeig et al. 1979; Carr- 
Hill & Hall 1985). 

Difficulties in making a confident diagnosis of 
cervical incompetence are reflected in a wide 
variation in the use of cervical cerclage. Rates 
reported by British obstetricians in a postal sur- 
vey in 1979 ranged from zero to 8% pregnancies 
managed (MRC Working Party on Preterm 
Labour, unpublished data). The other impor- 
tant reason for this variation is the lack of satis- 
factory evidence concerning the efficacy of 
cervical cerclage and the fact that the operation 
may entail hazards (Rush et al. 1984; Lazar et al. 
1984; Grant 1986, 1988). 

The aim of the MRC/RCOG Cervical 
Cerclage Trial (Macnaughton 1981; Grant 1981— 
1985) was to assess whether cervical cerclage in 
women deemed to be at increased risk of cervical 
incompetence does indeed prolong pregnancy 
and thereby improve fetal and neonatal out- 
come. This preliminary report of the trial pres- 
ents the results of a prespecified interim analysis 
performed in the autumn of 1986 and presented 
at the third meeting of tnal collaborators in 
January 1987. 


Patients and methods 


The trial has involved 200 obstetricians in nine 
countries. It was supervised by the MRC/RCOG 
Working Party on Cervical Cerclage and 
co-ordinated by the National Perinatal Epi- 
demiology Unit in Oxford. 

Recruitment started in 1981 and this prelimin- 
ary report describes the 905 cases with complete 
records available for analysis in November 1986. 
Of these 905 women 690 were recruited in the 
UK, 68 in Norway, 57 in Italy, 31 1n France, 29 in 
Belgium, a further 30 in South Africa, Ireland, 
Iceland, the Netherlands and Canada. The 
design of the trial was ‘pragmatic’ (Schwartz et 
al. 1980). A woman was eligible for eatry to the 
trial if her obstetrician was uncertain whether to 
advise her to have cervical cerclage. Most 
women were entered and assigned a random 
allocation by telephone; a few were registered 
by post. Most obstetricians used the randomiza- 
tion service provided by the Clinical Trial Ser- 
vice Unit in Oxford, but other randomization 
centres were established in Italy (Istituto Mario 
Negri, Milano), Zimbabwe (Harare Maternity 
Hospital) and Hungary (University Department 
of Obstetrics, Debrecen). Clinical practice in 
respect of cerclage is sufficiently different in 


Hungary for these latter cases not to have been 
included in this report. 

Once basic identifying and descriptive data 
had been given over the telephone a random 
allocation was made to one of two clinical poli- 
cies: either a recommendation to insert a cervi- 
cal suture (unless some clear contraindication to 
It arose) or a recommendation to avoid suture 
(unless a clear indication arose). The treatment 
allocation was only issued when all those data 
had been recorded, and once it had been given 
the woman was irrevocably in that trial group, 
even if the allocated treatment was not followed. 
Thus the main analysis is based on the groups as 
allocated (Peto et al. 1977), comparing the policy 
of cervical cerclage if possible, with the policy of 
no cerclage unless clearly indicated. Random- 
ization was organized in balanced blocks, but no 
prognostic stratification was used. The type of 
operation was not prespecified and was left to 
the obstetrician responsible for care. A request 
was made to keep ancillary treatment with 
betamimetics and bed-rest to a minimum for all 
women, otherwise subsequent care was left 
entirely to the clinician responsible. No special 
tests or special follow-up were required. Out- 
come of pregnancy was described on a straight- 
forward, single-page, A4-sized questionnaire 
which was completed by the obstetrician after 
delivery and sent to the co-ordinating centre for 
coding and analysis. The prime measures of out- 
come were length of pregnancy, specifically 
deliveries before 33 completed weeks and 
deliveries ‘preterm’ (i.e. before 37 completed 
weeks), and the vital status of the baby at the 
time of completion of the form. A sup- 
plementary question on postpartum pyrexia was 
added after the first 360 women had been 
entered. 

The trial protocol was approved by the ethics 
committees of the many participating hospitals. 
Most committees left the nature and timing of 
the information given to potential participants 
up to the obstetricians involved. A few com- 
mittees considered that post-randomization con- 
sent was unethical and insisted on pre- 
randomization consent; a few judged the 
opposite. One committee refused to approve the 
trial. 

An intention to perform an interim analysis 
when about 1000 women had joined the trial was 
specified In the trial protocol. This 1s the reason 
for the analyses reported here. 

The y? and Student's t-tests were used as 


appropriate. The primary analyses were based 
on the total trial groups as randomly allocated. 
Secondary analyses were conducted within six 
prespecified mutually exclusive strata, charac- 
terized by obstetric and gynaecological history. 


Results 


Table 1 descnbes the two trial groups at entry: 
95% were recruited before 20 completed weeks 
gestation, the latest gestation at entry being 29 
weeks. As expected, the reasons for uncertainty 
about the advisability of cervical cerclage varied, 
but 74% of the women had a past history of one 
or more second trimester miscarriages or pre- 
term deliveries. In addition, 11% had a history 
of previous surgery to the cervix; in the remain- 
ing women cerclage was considered on the basis 
of other indications such as previous termination 
of pregnancy, previous first trimester muscar- 
riage, cervical abnormality on physical examin- 
ation, uterine abnormality or twin pregnancy. 
Some women had more than one possible reason 
for considering cerclage. Because of this, the 
women have been grouped into the six mutually 
exclusive subgroups (A-F at the bottom of Table 
1). 

Of those women allocated 'cervical cerclage' 
92% actually had a suture inserted, a further 3% 
miscarried before insertion (Table 2). Of those 
allocated ‘no cerclage' 7% actually had a suture, 
the most common reason being a clinical judge- 
ment after entry that the cervix was opening. In 
both groups a request from the woman was the 
other most common reason for not following the 
trial allocation. 

Myometrial depressants and hospital bed-rest 
were used more often in the cerclage group. The 
difference in the pattern of hospital admissions 
was chiefly explained by the extra admissions 
associated with stitch insertion and stitch 
removal (Table 2). The onset of labour and 
mode of delivery were similar in the two groups. 
Although there were more emergency caesarean 
sections in the cerclage group (42 compared with 
31) this difference was not statistically 
significant. 

Delivery tended to be later in the cerclage 
group (Fig. 1). Fifty-nine (143%) women in the 
cerclage group compared with 82 (18%) in the 
control group were delivered before 33 com- 
pleted weeks gestation. But this difference was 
only marginally significant (P = 0-03), so the 
results are compatible with both a halving of the 
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rate and no effect: estimated relative risk 0-7, 
95% CI 0:5 to 1-0 (Table 3). Similar numbers of 
women were delivered between 33 and 36 weeks 
so the preterm delivery rates (27% compared 
with 32%) also differed by 5%. Nine women in 
the cerclage group and five in the control group 
miscarried in the first trimester. Cerclage would 
not normally be considered in these cases and 
none had actually been managed with a cervical 
suture. The distribution of birthweights [48 
(11%) compared with 73 (16%) <1500g, 
P = 0-01] mirrors the difference 1n gestational 
age at delivery, as does the number of miscar- 
riages, stillbirths and deaths following live birth 
[37 (8%) compared with 54 (12%), P = 0-06]: 
relative risk = 0-7, 95% CI 0-5 to 1-0 (Table 3). 

‘Any adverse events possibly or probably 
attributable to suture’ were reported in 74 of the 
450 women (16%) actually managed with cervi- 
cal cerclage. No comparable data are available 
for women who did not have a suture and almost 
all these events were too non-specific to be 
attributed to the operation with any confidence. 
The exceptions to this were trauma to the cervix 
and stitch removal difficulties, both of which 
were reported in 6°(1%) women. Puerperal 
pyrexia of more than 38°C was reported for 15 of 
276 women (6%) allocated to cerclage and 8 of 
266 (3%) allocated no cerclage but this differ- 
ence is not conventionally statistically 
significant. 

The results of secondary analyses in the six 
subgroups in respect of the three main outcome 
measures are summarized in Table 4. Such sub- 
group analyses are prone to wide statistical 
fluctuations, especially when, as here, the over- 
all treatment effect 1s only marginally significant 
(Peto 1982). Nevertheless, the protective effect 
of cervical cerclage (if it exists) does appear to be 
concentrated in the groups characterized by a 
previous early delivery and does appear to 
increase as the number of previous early 
deliveries increases. 

Although there is no evidence of a beneficial 
effect in the cases characterized by previous sur- 
gery to the cervix, these estimates are based on 
small numbers and are compatible with both an 
important beneficial effect and an important 
adverse effect of cervical cerclage. 


Discussion 
The impetus behind the MRC/RCOG Cervical 
Cerclage Trial was recognition of the high mor- 
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Table 1. Description of the trial groups at entry 


Maternal age (years) mean [SD] 
Gestational age (weeks) at entry mean [SD] 


Previous preterm deliveries* n (96) 


Previous second trimester miscarnages* n (96) 
0 
1 


22 


Previous early muscarriages"* n (%) 
0 
1 


22 


Previous induced abortions* n (%) 
0 


22 


Previous preterm delivery or second trimester miscarriage" n (96) 


Past cervical history" n (96) 
Cone biopsy 
Cervical amputation 
Previous cervical suture 


Other indications* n (9) 
‘Abnormal’ cervix 
Uterine abnormality 
Twins 
Others 


Mutually exclusive subgroups n (%) 

(A) Singletons with one second trimester miscarriage or pre- 
term delivery in the past (no surgery to the cervix) 

(B) Singletons with two second trimester miscarnages or 
preterm deliveries in the past (no surgery to the cervix) 

(C) Singletons with three or more second trimester miscar- 
nages or preterm delivenes in the past (no surgery to the 
cervix) 

(D) Singleton, previous cone biopsy or cervical amputation 

(E) Singletons with other indications 

(F) Twin pregnancies 





* Entry details are not available for one woman 


Cerclage 
(n = 454) 


27-5 [6-1] 
13-7 [3-5] 


257 (57) 

144 (32) 

52 (11) 
1 (0) 


239 (53) 
178 (39) 
37 (8) 


317 (70) 
92 (20) 
45 (10) 


325 (72) 
91 (20) 
38 (8) 


107 (24) 

230 (51) 

101 (22) 
16 (4) 


39 (9) 
11 (2) 
94 (21) 


43 (10) 
12 (3) 
10 (2) 
18 (4) 


215 (47) 
70 (15) 
40 (9) 
46 (10) 


73 (16) 
10 (2) 


No cerclage 
(n = 451) 


27-5 [4-8] 
14-2 [4-2] 


270 (60) 
135 (30) 
42 (9) 
3 (1) 


242 (58) 
166 (37) 
42 (9) 


312 (69) 
76 (17) 
62 (14) 


326 (72) 
87 (19) 
37 (8) 


125 (28) 

208 (46) 
98 (22) 
19 (4) 


37 (8) 
19 (4) 
84 (19) 


62 (14) 
7 Q) 

14 (3) 
9 (2) 


198 (44) 
68 (15) 
39 (9) 
50 (11) 


82 (18) 
14 (3) 
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Table 2. Clinical management of trial groups 


Actual use of cervical suture n (%) 
Suture inserted 
No suture 


Reasons for non-compliance n (%) 

(A) Allocated suture—no suture inserted 
Patient’s request 
Miscarriage before insertion 
Other 

(B) Allocated no suture—suture inserted 
Patient’s request 
Cervix opening 
Misheard allocation over telephone 
Not known 


Myometrial depressants used n (%) 
Hospital bed-rest n (9%) 
Hospital admissions 
No./patient mean [SE] 
Total length stay antenatally (days) mean [SE] 
Total length stay antenatally excluding 
tume for suture (days) mean [SE] 
Total length of stay postnatally (days) mean [SE] 
Onset of labour—spontaneous n (96) 
Mode of delivery n (96) 
Spontaneous cephalic 
Instrumental 
Emergency caesarcan 
Elective caesarean 
Vaginal breech 
Not known 


Table 3, Fetal and neonatal outcome 


Gestational age at delivery (weeks) n (96) 
«13 


Mean [SE] 
Birthweight (g) n (90) 
«1500 


1500-2499 


Vital outcome n (%) 
Liveborn, survived 
Liveborn, died 
Stillbirth or miscarriage 


Cerclage 
(n = 454) 


417 (92) 
37 (8) 


21 (5) 
13 (3) 
3 (0) 


133 (29) 
135 (30) 


1-5 [0-05] 
9-0 [0-5] 


5-1 [0-5] 
5-9 [0-2] 


338 (74) 


333 (73) 


Cerclage 
(n = 454) 


9 (2) 
50 (11) 
65 (14) 

330 (73) 
36 3 [0-3] 


48 (11) 
70 (15) 


417 (92) 
4 (1) 
33 (7) 


No cerclage 
(n = 451) 


33 (7) 
418 (93) 


10 (2) 
21 (5) 
1 (0) 
1 (0) 


107 (24) 
114 (25) 


0-6 [0-05] 
5-9 [0-6] 


5-5 [0-6] 
5-5 [0-2] 


350 (78) 


346 (77) 
38 (8) 
31 (7) 
25 (6) 

6 (1) 
5 (1) 


No cerclage 
(n = 451) 


5 (1) 
77 (17) 
64 (14) 

305 (68) 
35-7 [0 3] 


73 (16) 
66 (15) 


397 (88) 
12 (3) 
42 (9) 
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100 


Per cent still pregnant 


9 13 17 .21 25 29 33 37 41 
Gestational age (weeks) 
Fig. 1. Timing of delivery in two trial groups: per cent 
still pregnant at end of a week in pregnancy - - -, 
Cerclage; , no cerclage 





Table 4. Outcome in six prespecified subgroups 


Delivery before 





tality and morbidity associated with preterm 
delivery (Rush et al. 1976, Verloove-Vanhorick 
et al. 1986). Cervical cerclage was identified as a 
strategy for prevention, which had been poorly 
assessed. It was recognized that in rare cases the 
operation may have serious adverse effects and 
that there was no good evidence of its efficacy. 
Uncertainty about the place of the operation was 
confirmed in a survey conducted by the MRC/ 
RCOG Working Party on Preterm Labour in 
1979 (unpublished observations), which 
revealed extraordinarily wide variation in the 
use of the procedure by British consultant 
obstetricians. This variation was one of the rea- 
sons for the choice of relatively flexible entry 
criteria. There was no possibility of consensus 
about where the uncertainty lay. Furthermore, it 
was argued that cases which would meet more 
rigid entry criteria would be entered into a trial 
with more open criteria by those obstetricians 
whose uncertainty happened to coincide with 
the rigid criteria. The advantage of this strategy 
was that other types of cases for which other 
obstetricians were uncertain about the 


Delivery before Miscarriage, stillbirth 


33 completed 37 completed or death following 
weeks weeks livebirth 
n (96) n (96) n (26) 

All cases i 

Cerclage (n = 454) 59 (13) 124 (27) 37 (8) 

No cerclage (n = 451) 82 (18) 146 (32) 54 (12) 
Singletons, 1 STM or PTD 

Cerclage (n = 215) 31 (14) 59 (27) 15 (7) 

No cerclage (n = 198) 34 (17) 58 (29) 23 (12) 
Singletons, 2 STM or PTD 

Cerclage (n = 70) 10 (14) 18 (26) 8 (11) 

No cerclage (n = 68) 14 (21) 25 (37) 12 (18) 
Singletons, 3 or more STM or PTD 

Cerclage (n = 40) 2 (5) 11 (28) 2 (5) 

No cerclage (n = 39) 13 (33) 22 (56) 6 (15) 
Singletons, cone biopsy or cervical amputation 

Cerclage (n = 46) 9 (20) 16 (35) 8 (17) 

No cerclage (n = 50) 10 (20) 15 (30) 7 (14) 
Singletons, other indications 

Cerclage (n = 73) 6 (8) 14 (19) 3 (4) 

No cerclage (n = 82) 7 (9) 19 (23) 5 (6) 
Twins 

Cerclage (n = 10) 1 (10) 6 (60) 1 (10) 

No cerclage (n = 14) 4 (29) 7 (50) 1 (7) 


STM, Second trimester miscarriage, PTD, preterm delivery 
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Table 5. Summary of results of four published trials of cervical cerclage 





Delivery before Delivery before Miscarriage, stillbirth 
33 completed 37 completed or death following 
weeks weeks hvebirth 
n (96) n (96) n (96) 
MRC/RCOG interim 
Cerclage (n — 454) 59 (13) 124 (27) 37 (8) 
No cerclage (n = 451) 82 (18) 146 (32) 54 (12) 
Rush et al (1984) 
Cerclage (n — 96) 12 (13) 33 (34) 9 (9) 
No cerclage (n = 98) 10 (10) 31 (32) 9 (9) 
Lazar et al. (1984) 
Cerclage (n = 268) 4 (1) 18 (7) 2 (1) 
No cerclage (n = 238) 1 (0-4) 13 (5) 1 (0-5) 
Dor et al. (1982) 
Cerclage (n = 25) 6 (24) 13 (52) 7 (28) 
No cerclage (n = 25) 5 (20) 14 (56) 6 (24) 


advisability of cerclage would be entered into 
the trial. It was hoped that a wide variety of 
patients would be randomized and that analysis 
of patients in six prespecified subgroups would 
then help to determine who (if anyone) could be 
expected to benefit from cerclage. 

The reasons for considering cervical cerclage 
for women entered into the trial did indeed vary, 
although the commonest indication was a past 
obstetric history of second trimester miscarriage 
or preterm delivery. The study population was at 
high risk of early delivery in the index pregnancy 
as judged by an overall preterm delivery rate of 
30%. 

The type of operation was not prespecified. 
There 1s the possibility of exploring differential 
benefits and hazards of the two most commonly 
used techniques—those associated with the 
names of Shirodkar (1960) and McDonald 
(1957}—within the context of the MRC/RCOG 
trial This will be attempted in the final analysis 
of the study. 

Much of the information on possible hazards 
of cervical cerclage is difficult to interpret 
because the events are non-specific and no 
comparable information is available for the con- 
trol group. There was no clustering of miscar- 
riages around the time of cerclage insertion—if 
anything the clustering occurred in the no-suture 
group—suggesting that miscarriage caused by 
the operation is not a common hazard. There is a 
suggestion of an association between emergency 
caesarean section and cervical cerclage and 
further details of these cases will be sought, to 


ascertain whether or not this difference reflected 
failure of the cervix to dilate during labour. An 
alternative explanation is a greater willingness to 
perform caesarean section for other reasons 
because of increased fetal matunty associated 
with cerclage. Puerperal pyrexia was twice as 
common in the cerclage group and this supports 
the findings of Rush et al. (1984) 

Since the MRC/RCOG trial was established, 
three smaller randomized controlled trials com- 
paring cervical cerclage with conservative 
management have been reported (Dor et al. 
1982; Rush et al. 1984; Lazar et al. 1984) and 
these have been reviewed elsewhere (Grant 
1986, 1988). With the possible exception of 
Rush’s study of singleton pregnancies with an 
overall preterm delivery rate of 33%, these trials 
have limited applicability to discussion of the 
MRC/RCOG trial. Dor investigated twin preg- 
nancies only; Lazar recruited women with 
singleton pregnancies with an overall preterm 
delivery rate of only 6%. Nevertheless, the 
results of previously reported trials are consis- 
tent with those of the MRC/RCOG trial in sug- 
gesting increased obstetric intervention as 
judged by admission to hospital, the use of oral 
betamimetics, induction of labour and caesarean 
section. The MRC/RCOG trial differs from the 
other trials in its suggestion of a beneficial effect 
of cerclage on length of gestation and vital out- 
come (Table 5). There were 5% fewer deliveries 
between 20 and 32 weeks gestation, which, if 
real, would be equivalent to the prevention of 
one preterm delivery for every 20 sutures inser- 
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ted. The result is of only marginal statistical 
significance, however, and is compatible with a 
wide range of possible effects of the operation on 
the occurrence of delivery before 33 weeks. The 
difference in the timing of delivery was reflected 
in improved survival. Additional information 
about the babies who died will be sought to 
explore this relation further. 

The relatively small numbers of women in the 
subgroups limit the reliability of the secondary 
stratified analyses. The difference in outcome 
did, however, appear to be concentrated in the 
subgroups characterized by previous early 
deliveries and to increase with the number of 
early deliveries experienced in the past. But 
some, at least, of this pattern is due to the play of 
chance. An indication of this is the low rate of 
delivery before 33 weeks in the cerclage group 
with the poorest obstetric history (2 of 40, 596) 
compared with those with a relatively good 
history (41 of 285, 14%). Overall, there must 
remain uncertainty as to whether any real ben- 
efit has yet been demonstrated in any category of 
women. Those obstetricians who, in the light of 
this interim report, remain uncertain about the 
advisability of cervical cerclage for some women 
under their care can, if they wish, continue to 
enter cases into the Cervical Cerclage Trial. 
Details of the procedures are available from the 
co-ordinating centre. 
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Video display terminals and pregnancy. A review 


ROLAND BLACKWELL, ALLAN CHANG 


Background 


The increasing use of computers and word pro- 
cessors has led to widespread anxieties con- 
cerning the possible harmful effects of video 
display terminals (VDTs). The anxiety arises 
from many published reports of clusters of 
reproductive failures associated with users of 
VDTs, the entrepreneurial development of pro- 
tective devices and garments, and demands by 
trade unions for alteration of working conditions 
and for compensation. This paper suramarizes 
informed opinion and evidence availab.e on this 
issue. 


Reports of pregnancy failures amongst VDT 
users 


Clusters of pregnancy failures 


At least 20 reports from the Western world have 
been published of clusters amongst VDT users in 
which more than 50% of the women 1n a group 
have experienced miscarriage and other preg- 
nancy failures. About 12 of these reports are 
acceptably documented and eight have been the 
subject of extensive investigation (for detailed 
reviews see Purdham 1984; Denning 1985; 
Labour Research Department 1985). 

For example, the 'Sears-Roebuck' cluster in 
Dallas has been followed up in detail by the 
Centre for Disease Control (Binkin et al. 1981). 
Of 75 workers in one department using VDTs 12 
became pregnant, seven of these pregnancies 
ended in miscarriage and there was one neonatal 
death, a failure rate of 67%. A control group of 
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59 workers in a department not using VDTs 
showed a 15% failure rate (P<0-0006). Sub- 
sequently there have been four pregnancies in 
women from the same office, all of them normal 
(Bergqvist 1986). 

Binkin et al. (1981) concluded that this was an 
'expected-unexpected' cluster, i.e. because clus- 
ters are isolated in time and space they may be 
random chance occurrences rather than indica- 
tors of a causal relation. The probability of such 
events occurring may be estimated. There are 
tens of millions of VDTs in use (there are in 
excess of 10’ in the USA, and the TUC estimate 
1-5 X10° in the UK). At a conservative estimate 
there are 20 000 groups of women where at least 
10 could become pregnant In one year. A natur- 
ally occurring pregnancy failure rate of 15% 
yields a probability that, by chance, 29 clusters 
would occur each year in which more than half 
the pregnant women experienced a failure. Thus 
the reported levels are explicable (but not 
dismissable). 


Large-scale epidemiological studies 


There are more than nine epidemiological 
studies reported. Only the most recent are of 
large scale and not all have appeared in the peer 
review literature. Some have been reported only 
in the proceedings of major meetings. None of 
them concludes that there is a causal link 
between VDT use and pregnancy failure. 

Some studies have insufficient statistical 
power to be useful and others have not observed 
the established techniques of epidemiology. The 
four which have not-been considered in our 
review are described in Mackay (1987) and are 
included in the references for completeness 
(Lewis et al. 1982; Frank 1983, unpublished 
Observations; Kajiwara 1984; Lee & McNamee 
1984). 

In any epidemiological investigation of scien- 
tific value it is necessary to define terms care- 
fully, to consider biases which could influence 
the study, and to take account of associated vari- 


ables which could be alternative causes of the 
result (‘confounding factors) (Lee 1985). 

Thus, the rates of miscarriage reported by the 
doctor or the patient or determined by hCG 
assay may vary widely, so how should the investi- 
gator decide that a miscarriage has occurred? 
similarly, the reported prevalence of anomalies 
depends upon the way the question is asked. 
Defining exposure is almost as difficult. A sub- 
ject's perception of work conditions, i.e. time 
spent at a VDT, often differs significantly from 
reality. The use of occupational classes may give 
a more reliable indication of time spent at the 
terminal. 

A bias may result from a differing reply rate in 
the exposed and control groups, a response bias. 
Also, under-reporting in a control group is a 
well-known phenomenon. For instance, in a 
study of miscarriage and exposure to anaesthetic 
gases, when checked against medical records, 
the non-exposed group was found to have under- 
reported miscarriage by 32% whereas the 
women in the exposed group recalled all miscar- 
nages (Axelsson & Rylander 1982). 

Confounding factors are of particular interest 
in the study of miscarriages. There is good evi- 
dence that heavy smoking increases the prob- 
ability of miscarriage (Himmelberger et al. 1978) 
and the occurrence of a previous miscarriage has 
been reported to increase substantially the prob- 
ability of a second (Knill-Jones 1986). Thus, 
smoking and gravidity must be accounted for. 
Similarly maternal age, regular drinking of 
alcohol, irregular shift work, and other factors 
are believed to affect the probability of preg- 
nancy failure. 

The five studies summarized in Table 1 were 
chosen because they meet the following criteria: 
large sample size; appropriate control group; 
verification of medical and occupational histo- 
ries attempted; and control for confounding 
factors. 

In all large-scale studies there was no statis- 
tically significant association between VDT use 
and pregnancy failure. Both Kurppa et al. (1985) 
and Westerholm & Ericson (1986) noted slightly 
more major cardiovascular abnormalities in the 
case group than in the controls. However, the 
total numbers of abnormalities were small and 
the increases were not statistically significant. 
Follow-up studies on large numbers of cardio- 
vascular abnormalities should show a relation if 
one exists. There is, as yet, very little reliable 
data on early fetal losses. 


VDTs and pregnancy outcome 447 
Further studies 


There are eight or more major studies under 
way. Two are of special note. The National Insti- 
tute for Occupational Safety and Health are per- 
forming a retrospective study of 4000 telephone 
operators in the USA. Long-distance operators 
do not use VDTs while directory assistance oper- 
ators do. In all other respects the work is very 
similar. The proposed programme ts extremely 
thorough and should help provide reliable 
results. Interviewing started in January 1987. 

A prospective cohort study of 3000 intensive 
VDT users and 3000 non-users has been initiated 
by the Mount Sinai School of Medicine, NY, 
USA. This study includes the monthly deter- 
mination of urinary hCG levels and should pro- 
vide information on early fetal losses. 


Radiation hazards 


If an effect exists there must be a mechanism. It 
has been proposed that radiation from the termi- 
nalis hazardous. We discuss here measurements 
of radiation and standards relating to VDTs. 

Recently low voltage solid state displays have 
been available, emitting little radiation of any 
sort. However, the vast majority of VDTs ın use, 
and the type concerning us, are essentially tele- 
vision sets. In addition to visible light, elec- 
tromagnetic radiations of other frequencies are 
emitted. The radiation emitted is, with few 
exceptions, so weak that specially sensitive sur- 
vey instruments have to be used to record any 
output at all. 

There have been over 20 surveys of VDTs 
covering more than 200 models of terminal, both 
colour and monochrome. In addition, some of 
the popular models have been surveyed across 
many machines. The maximum output levels for 
each type of radiation found in these surveys, 
working from the highest frequency of elec- 
tromagnetic radiations down to static fields, are 
summarized below. 


X-rays 


X-rays are produced when the electron beam 
strikes the screen of the VDT. Since the 1960s, 
about 50% by weight of the glass used for the 
VDT envelope has been lead oxide which 
reduces the already small X-ray leakage to negli- 
gible levels. The Ionising Radiation Regulations 
(1985) give 2-5 pSv h^! as the dose rate limit for 
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members of the general public. This figure may 
ultimately be reduced by a factor of three in the 
light of recent recommendations from the 
National Radiological Protection Board (1987). 
The highest X-ray figure ever reported is equiva- 
lent to 3 pSv hr! and is taken from the survey by 
Murray (1984). It relates to old equipment which 
was running under deliberately induced fault 
‘conditions. This VDT was removed from the 
market. We have not found a survey on modern 
equipment which has reported a level above 
0-1 pSv I! (we all live in a background of natur- 
ally occurring radiation which has a level of 
about 0-3 pSv h-'). All recent results indicate 
that X-rays from modern VDTs can only be 
detected in specially shielded rooms designed to 
eliminate the effect of radiation from the “K 
isotope occurring naturally in the glass screen 
(Doerfel et al. 1986). Typically, the X-ray dose 
received from the naturally occurring isotopes in 
the body of a person sitting next to you (50 cm 
away) 1s about five times that received from sit- 
ting at the VDT (McKinlay 1986). 


Ultraviolet 


Ultraviolet radiation is produced along with 
visible light. The radiation level is usually too 
low to be detected in the far part of the spectral 
range. The highest level, reported by Cox 
(1984), for the near part of the u.v. range 1s 
0-124 W m?. Most countries in the world, 
including the UK, have adopted the standard set 
by the American Conference of Governmental 
Industrial Hygienists (ACGIH 1986). The stan- 
dard is complicated, but for the range of interest 
the limit ıs equivalent to 10 W m2. The ultra- 
violet light exposure received from 2 min outside 
on asunny day is the same as that received from 
1 month working continuously at a typical VDT. 


Visible 

VD'Is are designed to emit light. The highest 
output radiance found for blue light (which is 
thought to be responsible for accelerating eye 


ageing)is3 W m? sr! recorded by Paulsson et al. 
(1984). The ACGIH limit is 100 W m^? sr". 


Infra-red 


Infra-red radiation 1s produced by warm com- 
ponents. For both near and far infra-red the 
highest levels have been recorded by Cox 
(1984), the near level 4 W m? and the far 
0-05 W m7. The ACGIH recommends a limit of 
100 W m? for continuous exposure. The mfra- 
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redirradiance of a typical VDT is about the same 
as that generated by a human hand. 


Microwaves and radiofrequencies 


Microwaves must be considered since nickel- 
lined aprons are sold to protect operators from 
this radiation! We have not found any survey 
where the investigators found a microwave level 
above background. 

Radiofrequency fields are generated by the 
character generation circuits. In the range 
3 MHz-1 GHz the highest level recorded is 
0-5 Vm" (Cox 1984). The Canadian standard 
for the general public, which is lower than Euro- 
pean standards (WHO 1981), recommends a 
maximum level of 60 V m”. 


Very low frequency electric fields 


The accelerating voltage for the electron beam is 
generated by a component called the line trans- 
former. The transformer ‘leaks’ an electric field 
at a frequency of about 15—30 kHz. By shielding 
the transformer, spraying the plastic case of the 
equipment with an earthed conductive layer, 
and covering the ventilation holes in the case 
with metal gauze, the electric field is often 
reduced to negligible levels. This shielding is not 
undertaken for safety purposes but to prevent 
interference with other sensitive electronic 
equipment which often accompanies the VDT. 

The field falls very rapidly with distance from 
the source (approximately an inverse cube rela- 
tion). The field at the transformer is hundreds of 
times that at the case which is, in turn, perhaps 
ten times higher than that at the position of the 
operator. À worker seated to the side or back of 
the terminal, close to the position of the trans- 
former, could receive an exposure slightly 
higher than the operator, but still well within 
acceptable limits. 

The highest field recorded against the trans- 
former itself is 1:8 kV mr! (Cox 1984). Villforth 
(1981) of the US Bureau of Radiological Health 
found a level of 64 V m^ against the case. At the 
position ofthe operator these levels will be lower 
and for shielded equipment very much lower. 
There is currently no standard in the UK for such 
fields but the National Radiological Protection 
Board (1986) published draft proposals for pro- 
tection of the public from fields at frequencies 
below 300 GHz. This discussion document takes 
account of ANSI (1982) and WHO (1984) 
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recommendations and suggests a limit of 
800 V m^ in the frequency range 750 Hz- 
475 kHz Standards in Eastern bloc countries 
currently recommend much lower values. The 
USSR standard for continuous exposure in the 
30-300 kHz range ıs 20 V m` for the general 
population. Equipment complying with West 
German FZZ or US FCC standards »roduces 
very low fields. 


Extremely low frequency magnetic fielcs 


The mains transformer and other components 
produce a mains frequency magnetic field. The 
magnetic field which is used to steer the electron 
beam also produces a range of low frequencies. 
The level of this radiation 1s above background 
and deserves special attention since some work- 
ers believe it may be associated with biological 
effects. 

The highest field reported, measured against 
the flyback transformer, is 33A m” (Sharma, 
reported in Guy 1984) compared to the limit 
proposed by NR PB (1986) of 38 A m”. This field 
also decreases roughly as the cube of the dis- 
tance. At the casing, Guy reported a level of 
0-77 A m. For comparison 1-h use of a VDT is 
roughly equivalent to 1-min use of a food mixer. 
The magnetic field, although small, is not easy to 
reduce further. The output transformer is often 
shielded by a shorted copper strip acting as a 
single turn around the transformer. However, 
the beam deflection coils cannot be shielded 
because the field emanates from the screen 
itself. In modern designs the power fed to these 
coils has been substantially reduced with a con- 
sequent reduction in the magnetic field. Further 
reduction results in the clarity of the display 
falling to unacceptable levels and eye strain is 
produced. 

A changing magnetic field will induce an elec- 
tric current in the body. The magnitude of the 
current is related to the time rate of change of 
the magnetic field rather than its absolute value 
and this could be regarded as the dominant con- 
sideration in respect of safety. 

At low frequencies the rate of change mag- 
netic field is measured in Tesla per second 
(T s). The earth’s static magnetic field is about 
50 mT. The only UK standard (NRP3 1983; 
Saunders & Smith 1984) relates to MRI equip- 
ment in which the rate of change of field is lim- 
ited to 3 Ts” and the static field to 2 T. Mild 
(1986) has reported a rate of change of field at 
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the case of a terminal as high as 350 mT s” 
although typically the rates were less than 10 
mT s^. 


Bioeffects of extremely low frequency magnetic 
fields 


Atsstatic magnetic field Intensities of some thou- 
sands of Tesla electrical activity across cell 
membranes and within the cell may be disrupted 
and studies have demonstrated that cell growth 
and some enzyme activities may be inhibited. 
The effect of high intensity electromagentic 
fields on the developing embryo is not clear. 

Some workers believe that even at low inten- 
sities biological effects may occur. A number of 
animal investigations have been carried out, 
some apparently with positive results. The evi- 
dence is as follows. 


Chick eggs 


Delgardo et al. (1982) placed chick eggs in a 
Helmholtz coil in an incubator for 48h and 
found an increased frequency of malformations 
in the exposed eggs compared with controls in 
the same incubator. Mild (1986) pointed out 
that, as effective shielding was not present, inter- 
pretation of the result was difficult since the 
applied field also passed around the outside of 
the coil and through the control eggs. 

Ubeda et al. (1983) continued this work using 
a long cylindrical coil to produce the field. They 
calculated the field and found that develop- 
mental abnormalities, particularly of the ner- 
vous system, only occurred when the field 
intensity was pulsed at a frequency of 100 Hz and 
with an amplitude of 1-2 pT. Below and above 
these values the results were negative. They sug- 
gested a ‘window’ effect. 

Neither Mild (1986) nor Maffeo et al. (1984) 
using pulsed fields over the range reported by 
Ubeda et al. (1983) could find a positive result. 
Mild (1986) reported that, when a coil similar to 
that used by Ubeda et al was driven with the 
waveform described, measurements of the field 
within the coil showed that it acted as a short- 
circuited transmission line which resonated to 
produce a 14-46 kHz field of uneven intensity 
both across the coil and through its length. This 
finding casts doubt on the meaning of the results 
published by Ubeda er al. (1983). 

Juutilainen et al. (1986) exposed eggs to a 
variety of waveforms and concluded that, with 


bipolar pulses and a threshold of 1 pT, there was 
an increase in abnormality rate of up to 56%. 
However, a number of other variables were not 
controlled and Sandstrom (1986) considered 
that a variable and prolonged time before the 
embryo was examined was a major weakness in 
the technique. 

All of these results are equivocal. Five inde- 
pendent laboratories have agreed to co-operate 
in an international multicentre study using iden- 
tical apparatus and protocol to try to resolve the 
situation. 


Rats and mice 


Mikolajezyk et al. (1986) repeatedly exposed a 
total of 19 pregnant rats 30cm from mono- 
chrome and colour TVs mounted above the ani- 
mals. They observed a lower average 
birthweight in the offspring of the exposed ani- 
mals, but the numbers were far too small to show 
statistically significant differences. 

Tribukait et al. (1986) have published a pre- 
liminary report on investigations of pregnant 
C3H mice exposed to low intensity magnetic 
fields of between 1 and 15 uT. The mice were 
exposed from days 0 to 14 in five groups of 
between 40 and 60 animals and the offspring 
examined. There were no differences in weight 
or resorptions but there were 1-9% external 
abnormalities in the 15 pT-exposed group com- 
pared with 0-246 in the controls. However, his- 
torical controls have a much higher abnormality 
rate of 0-896 and the authors concluded that the 
experiment was deficient in the number of ani- 
mals studied so that it was impossible to draw 
definite conclusions. Their investigation has 
been extended but has not yet been reported. 

Mild (1986) calculated that, if confirmed, the 
effects on animal embryos are caused by induced 
current densities of well above 10 mA m?. To 
induce similar currents in man, the required rate 
of change of the field in the body is greater than 
400 mT s, which is at least an order of magni- 
tude above that produced by a typical VDT. 

Research is continuing in this area and results 
based on reliable techniques should soon be 
available. However, it seems reasonable to 
assume that the intensity and frequency of elec- 
tromagnetic radiation around modern VDTS is 
unlikely to affect the developing human embryo. 
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With use, a VDT screen may acquire a static 
charge. A field of 30 kV m` was measured by 
Paulsson et al. (1984). A study by Olsen (1981) 
of 29 VDTs and 78 operators showed that at the 
position of the operator 95% experienced a field 
less than 300 V mr. Biological effects have been 
observed in fields of more than 100 kV nr! 
(Dubrov et al. 1968). These fields are not 
thought to be hazardous to the embryo which is 
in an equipotential environment. It has been 
suggested that very high fields may be sufficient 
to drive microscopic dust particles towards the 
face of a VDT user and sensitive skin may 
exhibit a rash (Nilsen 1982). Modern screens are 
coated with an earthed ‘bloom’ which minimizes 
both static and reflection of ambient light. Static 
can be eliminated by the use of a transparent 
earthed screen shielding the VDT screen. 


Environmental and stress factors 


Factors other than electromagnetic radiation 
have also been investigated. Airborne ultra- 
sound at low levels is generated (68 dB was 
reported by Villforth (1981)). It has been sug- 
gested that there may have been the release of 
minute amounts of polychlorinated biphenyls 
(PCB) from early equipment (the use of PCBsin 
electronic components has been forbidden in 
some countries for the past decade). It is also 
suggested that an excess of light air ions may be 
produced, although there is no strong evidence 
for this (Bergqvist 1984a, b). 

Job stress and operator posture have both 
been implicated and certainly cannot be entirely 
dismissed (Mackay 1987). Studies have shown 


- variable increases in eye strain, headache, irri- 


tability and sleeplessness in VDT users, com- 
pared with users of other office equipments. It 
has been suggested that VDT users require 
greater concentration, and are subjected to 
greater stress which in turn may adversely affect 
pregnancies. Prolonged sitting, often with poor 
posture, may be unwise. However, the exact 
nature of any stresses and any accompanying 
physiological changes which may affect preg- 
nancy, have not so far been defined. 


Conclusions 


Recent epidemiological evidence has not 
demonstrated a statistically significant associ- 
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ation between pregnancy failure and the use of 
VDTs. If there is an effect it is certainly very 
much smaller than suggested by those who 
extrapolate to all users from the levels occurring 
in reported clusters. 

Surveys show that radiation levels from the 
VDT are seldom measurable above background 
with the exceptions of the extremely low fre- 
quency magnetic field and static electricity. 
Research on the biological effects of the mag- 
netic field is equivocal and work is continuing. 
The results of animal work have not been posi- 
tive at frequencies or levels of induced current 
density which pertain to VDTs. 

The problem of stress is more difficult to 
assess. Some experienced clinicians believe that 
stress is detrimental to pregnancy. However, the 
nature of stress specific to VDT users, and how 
this may affect a pregnancy is, as yet, ill defined. 

At present, it seems reasonable to conclude 
that a pregnancy may not be harmed by using a 
VDT and that statements to the contrary are not 
soundly based. 
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Summary. Obstetricians and gynaecologists have been particularly 
affected by the increase in the cost and number of medical malpractice 
claims in Britain. US obstetricians and gynaecologists have experienced 
a disproportionately higher rate of claim than other practitioners in that 
country. This article reviews the US experience of obstetrics and gynae- 
cology malpractice claims and questions the validity of showing com- 
parisons between the US and the UK. However, even if British 
malpractice claims do not reach the level of American claims, the effects 
of claims on the National Health Service, recruitment to obstetrics and 
gynaecology, and clinical practice are significant. 


The increasing number and cost of medical neg- 
ligence claims in the UK has aroused fears that 
the American medical malpractice crisis may be 
reaching these shores (Symonds 1985; Smith 
1986). The validity of such fears deperds upon 
an accurate analysis of the US situation. It has 
been argued elsewhere that the institutional 
differences between the two countries make a 
simple replication unlikely, unless there are 
further moves towards privatizing both the costs 
of health care provision and of remedying its 
failures (Quam et al. 1987a, b). Nevertheless, 
Obstetrics and gynaecology do appear to be in a 
particularly exposed position and even a rela- 
tively small shift in the pattern of legal claims 
could have significant implications for NHS 
resources, recruitment to the speciality and 
everyday clinical practice. 


The Frequency and Severity of Obstetrics and 
Gynaecology Claims in the USA 

American obstetricians and gynaecologists 
experience a rate of claims which is second only 
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to that of neurosurgeons (St Paul Fire and 
Marine Insurance Co. 1986). While obstetri- 
cians and gynaecologists accounted for 5:2% of 
all US physicians in 1984, they constituted 
12-496 of all physicians involved in malpractice 
claims; 10-0% of all claims paid and 26-926 of 
total indemnity payments (US General 
Accounting Office (GAO) 1987). Moreover, 
general practitioners who practised any 
obstetrics had a significantly higher frequency of 
claims than those who did not (St Paul Fire and 
Marine Insurance Co. 1986). 

Claims against obstetricians and gynaecolo- 
gists are on the increase. The St Paul Company, 
the largest medical liability insurer in the USA, 
reported a frequency rate of 43-7 claims per 100 
insured obstetricians and gynaecologists in 1985, 
an increase of 59% over 1981. 

Gynaecologists appear to have a higher rate of 
claims than obstetricians. A survey by the 
American College of Obstetricians and 
Gynaecologists (ACOG 1983) found that 41-3% 
of claims reported by their members were for 
gynaecological surgery. A repeat of the survey in 
1985 produced similar results (ACOG 1985). 
Further support is provided by the study of open 
and closed claims conducted by the Risk 
Management Foundation of the Harvard 
Medical Institutions. They identified 66 relevant 


claims between April 1976 and September 1983. 


Of these, 57% were associated with 
gynaecological treatment and 43% with 
obstetrics (Risk Management Foundation 
19862). 


Obstetricians, however, tend to have more 
severe claims, by which the insurance industry 
means a higher average cost of settlements. The 
US General Accounting Office reported that in 
1984 obstetrics claims had the highest median 
and average indemnity payments of all medical 
liability claims. The median claim in obstetrics 
for 1984 was $65 000 (£40 625) (US GAO 1987). 
The St Paul Company (1986) reported an aver- 
age expenditure of $91 350 (£62 145) per claim in 
1984 and 1985, including their own legal costs. 

But this is distorted by the high risk of claims 
relating to newborn infants. Injuries to mothers 
are much more common but relatively inexpen- 
sive to settle. The Harvard Risk Management 
Study found that injuries to newborns repre- 
sented 33% of claims but 76% of the amount 
paid in settlements; 86% of these claims related 
to neurological defects including cerebral palsy 
(Risk Management Foundation 19862). 


Medical Malpractice Insurance in the USA 


Medical malpractice insurance premiums are 
affected by two sets of factors: those which are 
general to the business and those which reflect 
the special circumstances of each area of practice 
(O'Leary & Kahan 1984). 

All insurance involves the collection of money 
in the present to meet liabilities in the future. 
But that money can be invested between receipt 
and payment and the interest earned on it also 
contributes to the resources of the insurer facing 
claams or paying dividends to shareholders. 
Insurers can also reinsure against the risk of 
having to pay out on the policies they have writ- 
ten. Medical malpractice insurance has always 
been a difficult line of business because of the 
lengthy time-lags between an injury and the fil- 
ing of a claim. Fifteen per cent of US claims 
stretch over 4 years (US General Accounting 
Office 19864). This is a particular problem for 
Obstetrics since in most states the insurers' liab- 
ility does not cease until the child's right to file a 
claim at the age of majority has lapsed (US 
Attorney General 1986). These time-lags com- 
plicate premium rate setting. If insurers fail to 
estimate their liability correctly, and set pre- 
miums and investment targets accordingly, they 
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can be placed under great stress when the claims 
actually have to be settled. This has been a par- 
ticular problem in recent years when the 
profitability of insurers’ investments has 
declined (Koehn 1986; Somers 1977) and rein- 
surance through the City of London has become 
more difficult to obtain (US General Accounting 
Office 1986b). These factors have contributed to 
a general rise in medical liability premiums (US 
Attorney General 1986). 

Premiums are further influenced by the sever- 
ity and frequency of claims against practitioners 
in each specialty. The expenence of insurers 
with obstetrics and gynaecology has led to a 
rating second only to that of neurosurgery and a 
more rapid rate of increase than any other risk 
group. The average premium paid by specialists 
in obstetrics and gynaecology rose from $10 900 
in 1982 to $18800 in 1984, an increase of 
approximately 72% (US General Accounting 
Office 19866). But there are wide variations 
between and within states, reflecting local claims 
experience. Two New England states, Maryland 
and Maine, provide an example. As of 1 July 
1985, an obstetrician/gynaecologist 1n Maryland 
paid an average annual premium of $42 434 
(£22 630) while his or her counterpart in Maine 
paid £12 928 (£8 750) for the same policy. There 
are equally wide differences within populous 
states like New York and Pennsylvania. Lóng 
Island obstetricians and gynaecologists paid pre- 
miums 14 to 121% higher than obstetricians and 
gynaecologists practisibgin the other three New 
York rating areas (US General Accounting 
Office 1986b). 

It must be recognized, though, that these pre- 
mium rates still represent only a relatively small 
proportion of the average Amenican obstetri- 
cian's or gynaecologist's gross income. In 1985 
average premiums amounted to 895 of an aver- 
age gross income of $235 000 (£160 000) (US 
General Accounting Office 19865) Like other 
doctors, these specialists have been able to 
maintain their real incomes by a combination of 
increased fees and favourable tax treatment 
(ACOG 1985) Most US practitioners have 
experienced real income increases in the 1980s 
(Owen 1985) In those states where obstetri- 
cians’ and gynaecologists’ net incomes have 
declined, malpractice premiums are merely one 
among a number of factors involved. Others, 
including demographic change, local oversup- 
plies of specialists and the shift from fee for 
service to prospective payment systems (Anon 
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Table 1. Physician average premiums and per cent increase from 1982 to 1984 by specialty 





Physician premium ($) 

Per cent 
Specialty 1983 1984 increase 
All physicians 5800 7100 8400 45 
General/family practice 3500 4400 4600 31 
Internal medicine 3700 4400 4900 32 
Surgery 9900 10 900 13 400 35 
Paediatrics 2900 3900 3500 21 
Obstetrics/gynaecology 10 900 14 100 18 800 72 





Source: US General Accounting Office (19865) 


Table 2. Physician average premiums as percentages of average gross income for 1982 and 1984 by specialty 


Specialty Premiums ($) 
Paediatrics 2900 
General practice 3500 
Internal medicine 3700 
Surgery 9900 
Obstetrics/gynaecology -0 900 


Source: US General Accounting Office (19&6b). 


1986), which have restricted the scope Zor pass- 
ing on cost increases in higher charges, seem 
much more powerful influences (Ginzberg 
1986). 

The main problem with malpractice insurance 
is one of availability rather than cost. After a 
collapse in the mid 1970s the supply stabilized 
thanks to significant state subsidies ta private 
insurers and the creation of new physician- 
owned mutual funds to write insurance for their 
members (Danzon 1985). But insurance avail- 
ability has recently become a problem again 
since the largest private insurer, the St Paul 
Company, has placed a moratorium on rew poli- 
cies (St Paul Fire and Marine Insurance Co. 
1986) and the physician-owned mutuals are 
having to pay out after their initial ‘inancia! 
honeymoon because of the long time-lags from 
incident to settlement of claims (Mixson 1986). 


The Prospects for a Medical Malpractice Crisis 
in. Britain 


The institutional differences between Britain 
and the USA play an important part in explain- 
ing the variation in their experience of malprac- 
tice claims. High rates of claiming and Ltigation 
are likely to be intrinsic features of American- 


1984 
% Premiums ($) % 
2 3500 2 
2 4600 3 
2 4900 2 
4 13 400 5 
5 18 800 8 


style systems of welfare, health and legal service 
provision. In a private system, the costs of errors 
are privately borne. Where the provision of 
these services is collectivized, pressures to liti- 
gate are preatly reduced, and the possible cost of 
awards is diminished. To the extent that the UK 
moves away from public provision of health care 
and income support, an increasing propensity to 
claim larger sums must be expected. 

The National Health Service (NHS) is a par- 
ticularly important restraint on obstetrics liti- 
gation in Britain. In the US the lack of free 
medical and social care for handicapped infants 
means that their parents face extremely high 
costs (Shearer 1986; Sandberg 1984). Since 
public support ıs not available and private insur- 
ers are reluctant to provide cover, parents seek 
compensation through litigation. As the editor 
of the Obstetrical and Gynecological Survey 
(1986) wrote: ‘As the evidence collects that the 
Obstetrician should not be blamed for cases of 
cerebral palsy, one wonders why attorneys 
advertise in newspapers soliciting parents of cer- 
ebral palsy victims for appointments so that the 
case can be investigated. One possible contribut- 
ing factor is that parents of a child with cerebral 
palsy have a huge burden to bear by themselves. 
Most states and communities have no system to 
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help the families deal with the expense and extra 
care these children need. Since public assistance 
in this country is not available to help share the 
load as 1n most other industrialized countries, 
the parents seek help through legal means and it 
is the professional liability companies to whom 
they turn.' 

English judges are not insensitive to this. In 
the case of Whitehouse v. Jordan (1980) Lord 
Justice Lawton referred to the 'sorrow' with 
which he rejected the claim of negligence against 
an obstetrician. But he also emphasized that the 
case of handicapped babies was better dealt with 
by the whole community than the chance results 
of trying to establish a private fault through legal 
action (Whitehouse v. Jordan 1980). 

The NHS reduces the need for litigation by 
ensuring access to medical care throughout life. 
Litigation in the US is fuelled by the sheer cost of 
extra care following an iatrogenic injury or treat- 
ment (Liston & Siegel 1985). In addition to the 
immediate expense, a patient with a permanent 
disability may face continuing difficulty ' in 
obtaining insurance coverage or have to pay 
excess premiums. But the restraint to litigation 
represented by the NHS is vulnerable unless the 
level of resources is adequate to ensure reason- 
able treatment, so that there 1s no need to pur- 
chase care, and as long as the standards of 
professional discipline encourage confidence in 
the medical staff. Where funding is insufficient, 
producing stress and fatigue among doctors, 
injuries and 1atrogenic communication break- 
downs also seem likely to increase (Green & 
Taylor 1984). 

The situation is also influenced by the nature 
of the legal process in the two countnes. While 
large areas of the US and UK share a common 
legal tradition, there are important differences 
in the access of claimants to the courts, in their 
ability to assemble a worthwhile case, and in the 
response they are likely to meet. Access to the 
legal services in the US is facilitated by the 
greater number of practising lawyers: twice as 
many per million population as in the UK 
(Galanter 1983). Moreover, US patients retain a 
legal right to their medical records and can more 
easily obtain other relevant medical documents 
in discovery prior to trial. This difference in 
access to medical evidence is significant for 
obtaining legal assistance, assembling and pre- 
paring a case (Capstick 1986; Teff 1985; Napley 
1977). 

American statutes and court decisions have 
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generally left US plaintiffs in a more favourable 
position than their counterparts in the UK. In 
particular, US juries are notably more willing to 
uphold claims arising from failures or delays in 
diagnosis (Brenner & Jessesse 1983). Claims of 
this type represented the single largest group of 
claims against gynaecologists 1n the Harvard 
Study (Risk Management Foundation 1986b). 
In the UK, such claims are unlikely to be suc- 
cessful except in cases alleging gross negligence, 
such as the failure to notify a patient of a positive 
cervical smear. 

Despite these various restraints, there is some 
evidence of an increase in claims in Britain, par- 
ticularly in obstetrics and gynaecology (Medical 
Defence Union 1986; Medical Protection 
Society (MPS) 1986). There are three major 
types of claims in British obstetrics: anaesthetic 
mishaps, failure to observe fetal stress early 
enough, and the improper performance of 
instrumental or caesarean deliveries (Capstick 
1986). For gynaecologists, an increase in claims 
alleging failed sterilization has been reported 
(Symonds 1985; MDU 1986; MPS 1986). These 
are essentially the same types of event which 
give rise to claims in the US (Risk Management 
Foundation 1986b). 

The English defence societies tend not to pub- 
lish their figures in a consistent fashion. How- 
ever, some indication of the trends can be 
obtained from the smaller sample of doctors 
insured by the Medical and Dental Defence 
Union of Scotland (MDDUS). These show an 
increase in obstetrics and gynaecology claims as 
a proportion of total claims. One third of 
obstetrics/gynaecology claims from 1982 to 1985 
for MDDUS members related to labour and 
delivery. Of those cases 56% alleged improper 
performance of delivery resulting in neuro- 
logical damage or death to the infant. 
Laparoscopies, most frequently in connection 
with allegations of failed sterilization, accounted 
for one quarter of all claams Other procedures 
with multiple claims were hysterectomy, prob- 
lems involving the intrauterine contraceptive 
device, the termination of pregnancy, failed 
tubal ligation, improper management of ante- 
natal care and faulty prenatal diagnosis 
(MDDUS 1985). 

These considerations should not encourage 
loose talk of a British ‘malpractice crisis’. But a 
relatively small increase in claims against 
obstetricians and gynaecologists, or other practi- 
tioners, could have a significant effect on British 
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health care. Unless accommodated by :ncreased 
funding, a rise in claims would increase pressure 
on NHS resources. It may also affect recruit- 
ment to high-risk specialties, like obstetrics and 
gynaecology, and influence clinical practice. 


The Implications of an Increase in Briiish 
Litigation Rates 


Health authorities, as public bodies, do not 
insure against tort liability claims and must meet 
the legal costs of claims and any compensation, 
agreed or awarded, out of their general budget. 
The direct impact on NHS resources available 
for patient care may be severe (Klcss 1984). 
While damage payments by health authorities 
are likely to fluctuate radically from year to year, 
an authority's budget cannot be adjusted ın the 
short run, in relation to the cost of litigation. In a 
year with a particularly large settlement or a 
large number of settlements, it may mean the 
temporary closure of a ward or a delay of 
planned capital expenditure (Symonds 1985). 

The increasing frequency and seventy of 
medical malpractice claims in obstetrics and 
gynaecology, relative to other specialties, may 
have a deleterious effect on recruitment to the 
specialty (Symonds 1985), although the factors 
influencing specialty choice in medical care are 
not well understood and further research is 
needed on this point. At present, such recruit- 
ment effects are mitigated by the medical 
defence societies’ uniform charge Shculd insur- 
ance companies offer medical liability policies 
with differential rates for high- and low-risk 
specialties, the effect on recruitment to 
obstetrics and gynaecology may be substantial. 
In the US, the effect of vastly different insurance 
premiums by specialty has not been severe 
because specialties with higher premiums (St 
Paul Fire and Marine Insurance Co. 1986) are 
also those with higher incomes (Owen 1985). 
American obstetricians and gynaecologists can 
raise their fees to meet premium costs. British 
obstetricians and gynaecologists cannot. As a 
consequence, such differential rates, despite tax 
deductions available, would significantly distort 
recruitment to specialties unless NHS salaries 
were adjusted accordingly. Even if extra allow- 
ances were paid, of course, potential recruits 
might also be deterred by non-economic con- 
siderations like the stress of frequent claims and 
possible court appearances. 

In theory, the tort system induces »hysicians 


to practise more carefully by penalizing them 
financially for negligent behaviour (Reder 
1976) 'The courts, in awarding damages to 
patients, give doctors a financial incentive to 
prevent injuries. In practice, however, this sig- 
nal may be distorted if the court errs in finding 
negligence or setting damages (Schwartz & 
Komesar 1978). Amongst the Amencan and 
British medical professions, it is widely held that 
these distortions are so significant that clinical 
practice 1s adversely affected. The effect is 
usually called defensive medicine, defined as a 
deviation from sound practice induced by a 
threat of liability (Hershey 1972). 

In obstetrics, it has been argued that the rate 
of caesarean section is, in part, a response to a 
growing number of claims alleging the negligent 
management of labours resulting 1n neurological 
injuries to infants (Chalmers 1985; Macfarlane 
& Mugford 1986). Doctors are encouraged to 
intervene In order to deflect blame for defects in 
the infant and provide a defence against medical 
litigation (Klein 1984). More than 10 years ago, 
O'Driscoll et al. (1975) identified ‘a subtle influ- 
ence in obstetrics that operates to absolve a doc- 
tor who intervenes in the case of a normal 
pregnancy and which by implication exposes a 
colleague to censure when an infant is born 
dead’. This incentive may be strengthened by 
the fact that litigation is almost never attached to 
unnecessary interventions (Sandberg 1984) even 
though the risk of maternal morbidity is 
increased (Oki 1986). 

It is difficult to isolate the effect of the threat 
of legal action on caesarean sections, or medical 
practice generally, because clinical. decision 
making is influenced by many factors, including 
the payment system, training, work environ- 
ment, peer esteem, and the physical stress or 
fatigue of the doctor. The BMA’s Working Party 
on No-Fault Compensation confronted this 
problem when they attempted to quantify the 
cost of ‘defensive medicine’ practised in the UK. 
They concluded they were unable to do so 
because the number of variables affecting clini- 
cal practice inhibited estimation of any signifi- 
cant causal relation between litigation threats 
and changes in clinical practice (BMA 1983) 
Indeed, with fixed and uniform defence society 
subscription rates, it 15 hard to identify just what 
financial penalty could be attributed to litigation 
in Britain. 

Rising caesarean section rates have been a 
feature of obstetric care in many countries in 
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Table 3. Obstetric and gynaecology claims in relation to MDDUS claim experience 1982-1984 


Total claims 
OB/GYN claims (n) 


as percentage of total 


Source: MDDUS (1985) 


1982 1983 1984 
205 305 1.307 

35 85 95 
17% 28% . 31% 


Table 4. Caesarean section rates (%)* for selected countries 1970-1983 


United 
Year States Canada Sweden 
1970 5:5 6:D 
1971 5:8 6-4 
1972 7-0 7:2 
1973 8-0 8-0 5-5 
1974 9-2 9-0 6-8 
1975 10-4 9.6 7-8 8-1 
1976 121 10-8 9-6 9-3 
1977 13-7 12-1 10-9 10-0 
1978 15-2 13-7 11-0 10-7 
1979 16-4 15-1 11-6 11-1 
1980 16-5 16-1 12-0 11-5 
1981 17-9 12-3 18-8 
1982 12-5 12-5 
1983 20-3 


Scotland 


England 
Denmark and Wales Norway Netherlands 

4-1 4-3 2-2 2-1 
4-3 4:6 2:4 2-0 
4 6 4-9 2-5 2:2 
5-0 5-0 3-0 2-5 
6-0 5-3 3-6 2-7 
6-4 5:7 4-0 2:8 
7 6-3 5-0 2-9 
8-0 7-1 6-4 3-5 
9.2 T3 7:3 39 
10-3 8.2 8-0 43 
10-5 88 8-3 4-7 
9-1 8-7 49 
10-1 9-0 5.44 

10-1 9-4 

10-2 


* These data come from several sources, so some refer to the percentage of women delivered by caesarean section 
and others to the percentage of babies born by caesarean section 


Source: Macfarlane & Mugfard (1986). 


spite of wide variation in litigation rates (Notzon 
et al. 1987). These can be equally well explained 
by changing clinical indications, policies on 
repeat caesarean section, saving clinician’s time, 
and in the US, greater financial reimbursement 
for caesarean sections (Taffel & Placek 1983; 
NICHHD 1981; Marieskind 1979), The increase 
in the British caesarean section rate has been 
ascribed to a multiplicity of factors, particularly 
the tendency towards repeat section (Yudkin & 
Redman 1986). In the US repeat sections 
account for roughly 30% of the increase in the 
caesarean section rate in the past decade (Phelan 
1986). While the Maternity Alliance surveys in 
1983 and 1986 (Maternity Alliance 1983, 1986) 
reported that the threat of litigation was cited as 
the second most common reason for performing 
caesarean sections, the well-recognized poten- 
tial biases in such self-reported responses to sur- 
veys which attempt to measure motivation 
require a cautious approach to the validity of 
these findings (Danzon 1935). 


Concern over litigation may also have positive 
benefits for patients (Medical Protection Society 
1986). For example, the ACOG (1985) survey 
reported that 58-8% of obstetricians and 
gynaecologists responding said that they were 
now monitoring patients more closely and 
44-296 said they consulted other doctors more 
frequently because of this. The American 
Medical Association (AMA) 1983 survey of 
1240 doctors reported 57% of respondents 
claiming that they kept better records (AMA 
1984). Changes in clinical practice resulting from 
the threat of litigation should not necessarily be 
assumed invariably to act against the patient's 
interests. 


The Case for Reform 


It is premature to talk of an American-style 
medical malpractice crisis in obstetrics and 
gynaecology in Britain. However, the high 
potential awards in claims alleging neurological 
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damage in infants and the increasing frequency 
of claims against obstetricians and gynaecolo- 
gists give cause for serious and proper concern. 
The precise implications are difficult to establish 
without proven published data on obstetrics and 
gynaecology claims in Britain. Such data are 
held in the files of health authorities and defence 
societies but have yet to be made available on 
any scale for analysis. It should worry both clini- 
cians and patients that practitioners may alter 
their clinical practice in response to what they 
perceive as increasing risks of litigation when 
their information is so poor. Anecdotes and pro- 
fessional gossip are inadequate methods for 
adapting clinical behaviour to reduce claims. 
What is urgently needed is a comprehensive 
study of obstetrics and gynaecology claims, on 
the model of that conducted at Harverd (Risk 
Management Foundation 1986a, b) which would 
pinpoint allegations, characteristics and costs of 
claims and provide a basis for public policy 
reform. It is notable that, despite the competi- 
tive nature of the health care and insurance 
industries in the US, commercial confidence is 
much less of an inhibition on the free release of 
information than the secretive tradition of 
British public institutions. 

There have been recent expressions of sup- 
port (Symonds 1985; Brudenell 1985) among 
obstetricians and gynaecologists, and the profes- 
sion in general (Smith 1986; Brahams 1985) for 
replacing the tort system with a no-fault scheme 
along the lines of those operating in Sweden and 
New Zealand. Tort litigation is an inefficient 
means of compensating victims of personal 
injury (Harris et al. 1984): the costs of establish- 
ing negligence regularly exceed the sums paid in 
compensation (Lord Chancellor 1986). Never- 
theless, it has a well-established place in the 
overall pattern of compensation to victims and 
incentives to high quality provision of care in 
Britain. This contribution is poorly understood 
at present but proper research and analysis 
would be needed to help policymakers develop 
effective alternatives if tort were to be aban- 
doned. On its own a no-fault system may neither 
deter negligence nor give early warning pf avoid- 
able adverse events, like many of the failed ster- 
ilization cases. 

Alternative methods of compensating 
patients must take into account the deterrence 
objective of the system, its aspiration to dis- 
courage harmful practice (Schwartz & Komesar 
1978). Proper research and analysis of medical 


negligence claims, which could help policy- 
makers develop an effective alternative to the 
tort system, is sorely lacking. Obstetricians, 
gynaecologists and their patients have much to 
gain by pressing for better information. 
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Endocrine effects of 17 alpha-hydroxyprogesterone 
caproate during early pregnancy: a double-blind 


clinical trial 


FRANS J. L. REINDERS, CHRIS M. G. THOMAS, WIM H. DOESBURG, 


RUNE ROLLAND, TOM K. A. B. ESKES 


Summary. The clinical and endocrine effects of progestogen therapy in 
early pregnancy were investigated using a double-blind randomized 
trial in 64 patients who had a viable fetus at 6 weeks gestation and had an 
increased risk of miscarriage. The patients were randomly allocated to 
receive either 17 alpha-hydroxyprogesterone caproate or a placebo 
between 7 and 12 weeks gestation. Four fetal ultrasonographic variables 
and 17 maternal endocrine variables were studied in each woman. Only 
four maternal serum variables (17 alpha-hydroxyprogesterone, prolac- 
tin, thyroxin and thyrozin binding globulin) rose significantly. The 
serum progesterone levels in the hormone supplemented group were on 
average 20% higher than in the placebo group but the difference was not 
statistically significant. However, the relation between the progesterone 
levels and the fetal outcome was not clear. Therefore it is not advisable 
to prescribe 17-OHP-C during early pregnancy to prevent a 


miscarriage. 


About 15% of all clinically recognized pregnan- 
cies end in miscarriage (Stirrat 1983), but when 
pregnancy is detected with very sensitive hormo- 
nal assays it appears that almost 60% will end in 
miscarriage before 11 completed weeks gesta- 
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tion (Edmonds et al. 1982). However, after a 
viable fetus has been detected with ultrasound in 
the 10th week of an uncomplicated pregnancy 
the reported fetal loss is only 2-696 (Christiaens 
& Stoutenbeek 1984; Gustavii 1984; Gilmore & 
McNay 1985; McFadyen 1985) and in threatened 
miscarriage with a viable fetus only 3-1396 will 
end in miscarriage (Anderson 1980; Mantoni 
1985). 

In almost 60%, the cause of fetal loss is related 
to chromosomal disorders of the conceptus 
(Lauritsen 1976). For most of the others, the 
causes are unknown, but some may be related to 
endocrine disorders. Laboratory studies have 
suggested that progesterone plays an important 
role in the maintenance of pregnancy (Csapo & 
Pulkkinen 1978), but clinical studies have not 
shown any beneficial effects of progestogens in 
early pregnancy (Shearman & Garrett 1963; 
Goldzieher 1964; Tognoni et al. 1980), perhaps 
because of the limited role of hormonal dis- 


orders in the aetiology of early miscarriage. 
Furthermore, there is no reliable method for 
selecting patients who might benefit from hor- 
monal treatment. Some obstetricians prescribe 
progestogens for patients with suspected corpus 
luteum insufficiency or a history of recurrent 
miscarriage. Up to 28% of the market share of 
progestogens was used for the indication ‘threat- 
ened abortion’ (Tognoni er al. 1980). There are 
at present no known teratogenic effects of 17 
a-hydroxyprogesterone caproate (17-OHP-C) 
(Michaelis et al. 1983; Katz et al. 1985). In spite 
of the wide use of progestogens during preg- 
nancy (Michaelis et al. 1983; Katz et al. 1985), 
there is hardly any information about the endo- 
crine effects of these hormones when taken 
during the first trimester. This information could 
lead to a more rational basis for prescribing hor- 
monal agents in selected patients. Therefore we 
performed a double-blind randomized control- 
led clinical trial in patients at increased risk of 
miscarriage in an attempt to describe endocrine 
changes of several variables known to be 
involved in the maintenance of pregnancy. 

In statistical terms the study was designed to 
test the null hypothesis that for each of the hor- 
monal variables examined the distribution of the 
serum hormone concentration was the same in 
the placebo and the 17-OHP-C treated groups at 
any time during the treatment period. A second 
hypothesis tested was that in the 4-week period 
after hormone administration, the distribution 
of the change in serum hormone concentration 
was the same in the placebo and the 17-OHP-C 
treated groups. 


Patients and methods 
Study design 


It was decided to concentrate in this study on | 


changes in hormone levels due to the administra- 
tion of 17-OHP-C. Suppose, for a certain hor- 
monal variable—measured once in an individual 
patient during a given week of pregnancy-—the 
coefficient of variation (SD/meanx100%) is 
about 5046 (as is the case for most of the vari- 
ables studied) and 17-OHP-C treatment changes 
the serum concentration by 3096. Then, with a 
probability of 80976 the comparison of the two 
sample-distributions will reveal a significant 
difference (t-test on the loganthm of the serum 
concentration) when there are 40 patients in 
each study group. So it was decided for reasons 
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of management, based on an entry of 40 patients 
per year, to enrol patients into the study for a 
period of 2 years. During this period 69 patients 
were selected according to one or more of the 
following selection criteria: pregnancy after 
ovulation induction, two or more previous mis- 
carriages (proven by histological examination or 
a positive pregnancy test), or a period of infer- 
tility of more than 12 months. Of these 69 
patients, only 64 with a viable fetus at 6 weeks 
(after ultrasound detection) were admitted to 
the study. All patients gave their informed con- 
sent. A total of 80 coded ampoules (40 con- 
taining placebo and 40 17-OHP-C) were ordered 
randomly and administered to the patients 
according to their sequence of entry The 
ampoules were coded by Schering AG and the 
code was held by the statistical department 
which also controlled the allocation procedure. 
At weekly intervals between 7 and 12 weeks 
gestation (menstrual age) the patients received 
500 mg of 17-OHP-C in 2ml oil (Proluton- 
Depot, Schering AG, West Berlin) or a placebo 
(2 ml oil) injected intramuscularly. All patients 
were seen weekly between 7 and 12 weeks gesta- 
tion and again at 14 and 16 weeks gestation. At 
each visit, blood was obtained from the cubital 
vein between 13.30 and 18.00 hours and the 
serum stored at —70?C. At each visit during the 
study period the patients had their pregnancy 
checked by ultrasound (Real Time Linear Array 
Scanner, SAL-20A, Toshiba Co., Tokyo, 
Japan). 


Hormone assays 


It can be expected that 17-OHP-C will cause 
changes in serum levels of 17a-hydroxy- 
progesterone (17-OHP), progesterone, and 
oestradiol (E2) and also in prolactin (PRL), 
human chorionic gonadotrophin (hCG) and thy- 
roid hormones. These were all measured by 
radioimmunoassay (RIA) or  immuno- 
enzymetric assay (IEMA) as described by Dony 
et al. (1985), Thomas ef al. (1977) and van 
Geelen et al. (1981) for 17-OHP, E2 and pro- 
gesterone and PRL respectively. hCG was deter- 
mined using a Tandem-E hCG Immuno- 
Enzymetric Assay-kit, Hybritech, Europe SA, 
Liege, Belgium. Serum levels of thyroxine (T4), 
free thyroxine (FT4), triodothyronine (13) and 
thyroid binding globulin (TBG) were deter- 
mined with RIA-kit donated by Clinical Assays/ 
Travenol-Genetech Diagnostics (Cambridge, 
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MA, USA). The determination of thyroid-stim- 
ulating hormone (TSH) has been described 
elsewhere (Reijnders 1985). In addition we 
determined serum concentrations of the free 
P-hCG subunit, pregnancy specific B,-glycopro- 
tein (SP1), human placental lactogen (hPL), 
dehydroepiandrosterone (DHEA) and its sulph- 
ate (DHEAS), a-fetoprotein (AFP) and cor- 
tisol, since little is known about the changes of 
these substances in the first trimester of preg- 
nancy in relation to hormonal supplementation. 
The interassay coefficients of variation ranged 
between 5-4 and 9-8%. The intra-assay vari- 
abilities were «7-096. The cross-reactivity of 
17-OHP-C with the progesterone and 17-OHP 
assay systems was <0-01%. 


Statistical methods 


Statistical analyses were performed by a distri- 
bution-free test (Koziol et al. 1981) to compare 
for each variable the result of the sequence of 
hormone assays (response curve) in both groups 
in the period that 17-OHP-C was administered. 
To analyse the change in hormonal values during 
the period following administration of 
17-OHP-C, the unpaired Wilcoxon test was 
used. For both groups estimates (after log-trans- 
formation) of the 5th and the 95th centile of the 
serum levels of all variables for uncomplicated 
singleton pregnancies in each week were calcu- 
lated to compose a so-called 'response model'. 
This response model can be used to znalyse the 
endocrine, ultrasonographic and clinical events 
in normal and pathological pregnancies (Exalto 
1979). 


Results 


Of the 64 viable pregnancies three ended in mis- 
carriage (two in the treatment group and one in 
the placebo group). There were six multiple 
pregnancies. In the treatment group, one infant 
was born preterm with severe congenital malfor- 
mations and died (urethral obstructicn, bladder 
distension, hydronephrosis). 

In the uncomplicated singleton pregnancies 
we found statistically significantly higher mean 
levels of 17-OHP (P<0-001), PRL (P=0-04), T4 
(P = 0-05) and TBG (P = 0-02) in the hormone 
supplemented group than in the placebo group 
(Fig. 1); the mean levels of progesterone and E2 
were also higher in the hormone supplemented 
group than in the placebo group, but the differ- 


ences were not statistically significant (P — 0-16 
and 0-26 respectively). The mean levels of hCG 
did not differ between the two groups 
(P — 0-57). This was also found for all the other 
serum variables measured in the first trimester of 
pregnancy. After treatment with 17-OHP-C was 
stopped at 12 weeks gestation, the differences in 
the mean hormone levels between the groups 
remained unchanged during the next 4 weeks. 
The ultrasound measurements (gestational sac 
diameter, crown-rump length, biparietal diam- 
eter and fetal heart rate) were not influenced by 
the administration of 17-OHP-C as shown in 
Fig. 2. In the response model, the course of the 
hormone levels were analysed for the pregnan- 
cies that miscarried and the multiple pregnan- 
cies. In the two patients with viable pregnancies 
that ended in miscarriage the administration of 
17-OHP-C did not prevent the decline of pro- 
gesterone levels, nor the subsequent miscar- 
riage. Serum levels of all measured hormones in 
the multiple pregnancies were nearly all within 
the range (5th—95th centile) of uncomplicated 
singleton pregnancies. 


Discussion 


In this study the prevalence of miscarriage in 
pregnancies with a viable fetus at 6 weeks gesta- 
tion was 47% (95% CI 1:0 to 13-1%). The 
mother of the preterm baby born with severe 
congenital anomalies had high levels of 17-OHP 
(above the 95th centile of reference pregnan- 
cies) in the first trimester, but this could only 
partly be attributed to 17-OHP-C, as 17-OHP 
levels were already high before administration 
of 17-OHP-C. 

The clinical significance of the higher mater- 
nal serum levels of 17-OHP, PRL, T4 and TBG 
in the first trimester after administration of 
17-OHP-C could not be assessed. Furthermore, 
there are no theoretical grounds for expecting 
these higher maternal serum levels in the first 
trimester to have a beneficial effect on maintain- 
ing the pregnancy. Further studies are needed to 
investigate whether measurement of serum 
PRL, T4 or TBG can identify patients with a 
viable pregnancy who are at risk of miscarriage, 
since levels of these hormones can be influenced 
by hormonal treatment as 17-OHP-C. 

Serum levels of progesterone, probably the 
most important hormone for the maintenance of 
pregnancy, were not significantly higher in the 
17-OHP-C treated group than in the placebo 
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Fig. 2. Response curves of the gestational sac diameter, the fetal crown-rump length, biparietal diameter and fetal 
heart rate (mean +2 SEM) in women treated with 17-OHP-C ( ) and in the placebo group (— — —) during the 
first trimester of pregnancy. 





group. Mean serum progesterone levels in the the luteo-placental shift described by Csapo et 
placebo group showed a nadir at 8 weeks al. (1972), but in the group receiving 17-OHP-C 
(Fig. 1), in agreement with the phenomenon of there was no such nadir. The clinical con- 


sequence of this observation could not be 
assessed because of the small number of 
patients. 

In the placebo group there was a significant 
correlation (P<0-05) between the 17-OHP and 
progesterone levels; women with a high serum 
17-OHP level during the first trimester of preg- 
nancy generally had a high progesterone level as 
well. It is questionable whether this finding in 
uncomplicated, high-risk pregnancies can be 
applied to pathological pregnancies, since 
17-OHP-C treatment in two viable pregnancies 
that ended in miscarriage had not the expected 
effect on the progesterone levels. 

The alterations in maternal serum hormone 
levels after 17-OHP-C treatment probably have 
no adverse effects on the child. The response 
curves showed no accumulation of 17-OHP in 
the serum with a dosage cf 500 mg 17-OHP-C 
weekly. Maternal serum thyroxine, which was 
increased in the 17-OHP-C supplemented 
group, does not readily cross the placental bar- 
rier (Furth 1983). Besides, it has never been 
proven that mild hyperthyroidism has adverse 
effects on the developing pregnancy (Prout 
1975). It is also unlikely that the elevated serum 
prolactin levels after administration of 
17-OHP-C have adverse effects on the child 
(Gemzell & Wang 1979), but there is very little 
information on the long-term effects of pro- 
gestogen treatment during pregnancy. The 
serious effects of exposure to diethylstilboestrol 
in utero are well known (Herbst et al. 1971). It is 
less well known that administration of 
stilboestrol together with ethisterone during 
pregnancy can also have serious long-term 
maternal effects, increasing the risk of breast 
cancer (Beral & Colwell 1980). 

Administration of 17-OHP-C had no benefi- 
cial effects on the two pathological pregnancies 
and effected only small changes in maternal 
serum hormone concentrations in the uncompli- 
cated pregnancies. Progesterone levels were on 
average 20% higher in the hormone sup- 
plemented group compared with the placebo 
group but the difference was not statistically sig- 
nificant. Hence tt seems worthwhile to study the 
relation between progesterone levels and fetal 
outcome (miscarriage) by meta-analyses. It 
should be kept in mind that such studies will 
have to be based on a sufficiently large number 
of cases, probably requiring multicentre collab- 
oration. Until then it is not advisable to pre- 
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scribe 17-OHP-C in early pregnancy in order to 
prevent miscarriage. 
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A randomized trial of the use of cocaine spray to 
provide pain relief during laser vaporization of the 


Cervix 


M. G.S. MIKHAIL, J.R. BEVAN 


Summary. In a double-blind trial, 50 patients undergoing laser vapor- 
ization of the cervix for cervical intraepithelial neoplasia were randomly 
allocated to one of two groups. One group had the cervix sprayed with 
34 ml of a solution containing 10% cocaine, the other a placebo 
solution during the laser treatment. Women in the cocaine group had 
significantly less pain as assessed by a visual analogue scale (P < 0-001) 
and by a verbal rating scale (P = 0-002). The cocaine group also had less 
blood loss (P = 0-001) as assessed subjectively by the operator. 


Women with cervical intraepithelial neoplasia 
(CIN) are increasingly treated by local ablation 
often by CO, laser. This may be performed with 
or without anaesthesia (Table 1). Those patients 
without anaesthesia may experience significant 
discomfort (Jordan & Mylotte 1981). Local infil- 
tration may be initially painful and cause bleed- 
ing but this last complication may be avoided by 
the addition of vasoactive agents (Lee et al. 
1986). 

Pain receptors in the cervix are in the form of 
naked nerve endings, the afferent fibres being 
myelinated of Að in type and travel through 
Frankenhauser’s paracervical ganglia without 
relay into the parasympathetic system (Ganong 
1981). 

Their cell bodies are located in the posterior 
root ganglia of the second, third and fourth sac- 
ral nerves, their axons ascending in the lateral 
spinothalamic tracts to the postcentral gyrus 
(Pritchard et al. 1985). 

Cocaine is a surface anaesthetic obtained from 
the leaves of Erthroxylum coca (Reynolds 1982). 
It is commonly used in ear, nose and throat 
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surgery and when applied to mucous membranes 
it produces surface anaesthesia in a few minutes. 
Depending on the concentration this may last for 
20 min or more. It is slowly absorbed because of 
the vasoconstriction produced, and maximum 
blood levels are reached some 60 min after appli- 
cation of a solution containing 10% cocaine to 
the nasal mucosa (van Dyke et al. 1976). 

The vasoconstrictive action 1s used in the 
treatment of nose bleeds by spraying a solution 
onto the nasal mucosa which also enables other 
manoeuvres to be performed without discomfort 
(Ludman 1981). Because of these two effects a 
cocaine spray would seem to be ideally suited for 
cervical laser surgery. 


Patients and methods 


The study was a randomized prospective double- 
blind placebo controlled comparison of two 
groups of patients undergoing laser vaporization 
for CIN. There were 25 patients in each group. 
They were allocated to their groups by a com- 
puter-generated random list. In one group the 
cervix was sprayed with 3-4 ml of a 10% cocaine 
solution preserved in nipasept (a mixture of the 
methyl, ethyl and propyl esters of p-hydroxy 
benzoic acid). The other group was sprayed with 
a similar quantity of the preservative alone. 
There was no indication on the spray to identify 
the solution. Hydroxy benzoates are widely used 
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Table 1. Reported techniques for pain relief employed during laser treatment of the cervix 








Author No of patients Technique for pain relief 
Lee et al. (1986) 50 25 local anaesthesia 
25 no analgesia or anaesthesia 
Lowles et al (1983) 264 No analgesia or anaesthesia 
Bekassy et al. (1983) 151 No analgesia or anaesthesia 
Anderson (1982) 543 448 no analgesia or anaesthesia 
86 general anaesthesia 
9 local anaesthesia 
Baggish (1982) 297 296 no analgesia or anaesthesia 
] general anaesthesia 
Burke (1982) 131 116 no analgesia or anaesthesia 
14 paracervical block 
1 general anaesthesia 
Bellina et al. (1981) 256 No analgesia or anaesthesia 
Jordan & Mylotte (1981) 91 85 no analgesia or anaesthesia 
4 general anaesthesia 
2 paracervical block 
Wright & Davies (1981) 131 No analgesia or anaesthesia 
Carter et al. (1978) 45 No analgesia or anaesthesia 


as a preservative; apart from some activity 
against moulds and fungi they are generally 
inert, colourless and odourless (Gucklhorn 
1970) When necessary, additional Dain relief 
was given by the local infiltration of prilocaine by 
hypodermic injection. All patients gave verbal 
consent following a description of the technique 
and the nature of the trial The entire transfor- 
mation zone was destroyed using a Coherent 
system 450 CO, laser in the continuous mode 
using a spot size of 1-8 mm and a maximum 
power setting of 25 W. Before treatment the 
abnormal area was outlined by Lugol's 10dine 
and by laser before the application cf the spray 
because the spray caused the 1odine to run. One 
to two millilitres of the solution were then 
sprayed on the cervix and repeated as necessary 
through the procedure. The time taken to com- 
plete the treatment, the size of the crater and an 
assessment of the blood loss were noted. The 
severity of the pain experienced was assessed at 
the end of the procedure using visual analogue 
and verbal rating scores. The visual analogue 
scale is a 100 mm line drawn on plain paper on 
which the patient marked a point on the line 
which corresponded to the pain experienced 
during the operative procedure. On2 end of the 
line represents no pain at all and the other end 
the worst pain imaginable (Huskisson 1983) 

The verbal rating scale consisted of four descrip- 
tions—none, mild, moderate or severe. Blood 


loss was assessed subjectively by the operator as 
being minimal, moderate or severe. 


Statistical methods 


The comparability of the two groups at random- 
ization was tested with Student's t-test. All the 
other results were compared using the Mann- 
Whitney U-test. 


Results 


The two randomized groups were comparable in 
terms of age, parity and marital status ( Table 2). 
The size of the final crater was similar in the 


Table 2. Characteristics of the two study groups 


Cocaine spray Placebo 

Variable (n = 25) (n = 25) 
Age (years) 

mean (SD) 27-4 (3-9) 26 7 (4-57) 

range 21-37 19-38 
Marital status 

Married 12 17 

Single 10 7 

Divorced 3 1 
Partty 

mean (SD) 0:9 (1:24) 1 (1-00) 

range 0-5 0-3 


There were no significant differences between the two 
groups 


Visual analogue score 
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Fig. 1. Visual analogue scores for pain associated with 
laser vaporization of the cervix in 25 women treated 
with a cocaine spray and 25 treated with a placebo The 
pain score scale is graded from 0 (no pain at all) to 100 
(the worst pain imaginable). 


two groups, the mean diameter was 15-4 mm in 
the cocaine group and 14-8 mm in the placebo 
group. The mean time for completion in both 
groups was the same at 9 min. The pain experi- 
enced in the cocaine group was statistically sig- 
nificantly less when measured by the visual 
analogue scale (P « 0-001) and also by the verbal 
rating scale (P = 0-002) (Fig. 1, Table 3). There 
was significantly less bleeding in the cocaine 
group (P « 0-001) (Table 4). 

Ten patients had sufficient pain, troublesome 
bleeding, or both, to require additional pain 
relief or cryocautery to stop bleeding. All ten 
patients were in the placebo group. Three 
required only pain relief provided by prilocaine, 
three required additional haemostasis provided 
by cryocautery and four had pain and trouble- 
some bleeding which responded again to prilo- 
caine. There were no other observed side-effects 
in either group. 


Discussion 


The pain generated during laser vaporization is 
presumably the result of the heat produced as 
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the light beam superheats intra- and extra-cellu- 
lar water to 100°C with the formation of steam 
and subsequent evaporation of the cell (Creas- 
man 1980). The sensation produced is variously 
described and probably is caused by the local 
build-up of heat. This can be avoided to some 
extent by ceasing treatment for a few seconds to 
allow the heat to dissipate (Bellina 1981). This 
study, although small in numbers, does demon- 
strate an easy and acceptable method of reduc- 
ing the pain. The randomized and double-blind 
nature of the trial eliminated observer bias. 

Bleeding is a well-recognized complication of 
this form of surgery; Anderson (1982) reported 
that up to 7% of 543 patients required some 
additional attention and that hospital admission 
was needed ın 1:126. Similarly, Baggish (1982) 
treated 297 patients using a dilute solution of 
vasopressin injected into the cervix to reduce 
blood loss. Despite these measures 37 patients 
required further therapy, and packing or suture 
was necessary in seven. Cocaine 1s able to pre- 
vent haemorrhage through its powerful vaso- 
constrictive action. 

Although no side-effects of note were encoun- 
tered in this series, it might be possible for exces- 
sive amounts of cocaine to cause symptoms of 
central nervous system overstimulation and 
sympathetic overactivity (Cohen 1975). Cardio- 
vascular effects are of short duration and are 
usually limited to a sinus tachycardia (Fennel 
1976). Cocaine and adrenaline enhance each 
other's sympathomimetic actions and should not 
be used 1n conjunction. Cocaine idiosyncrasy 1s 
rare but Reynolds (1982) suggested that a test 
dose should be given before the spray is used on 
the mucous membranes. Nevertheless, it has 
been used before intubation in patients under- 
going coronary artery surgery (Barash 1980). 

Cocaine 1s a controlled drug, and a register of 
its use must therefore be kept ın the clinic. The 
solution should be kept protected from light but 


Table 3. Distribution of verbal pain scores associated 
with laser vaporization of the cervix in two groups 


Cocaine spray Placebo 
Pain score (n = 25) (n = 25) 
None 3 — 
Mild 10 4 
Moderate 12 14 
Severe — 7 
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Table 4. Distribution of bleeding scores associated 
with laser vaporization of the cervix in two groups 


Cocaine spray Placebo 
Bleeding score (n = 25) (n = 25) 
Minimal 23 8 
Moderate 2 6 
Troublesome — 11 


it remains stable at room temperature for about 
1 year. 

The only disadvantage encountered was the 
action the solution had on Lugol’s iodine but this 
can be countered by marking the area to be 
treated before spraying. 

It can no longer be acceptable to perform laser 
vaporization without the use of adequate pain 
relief when necessary. The cocaine spray com- 
bines ease of use with good analgesia and 
vasoconstrictive actions. The discomfort of local 
anaesthetic injections 1s also avoided. 
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The blood flow velocity waveform in the fetal internal 
carotid and umbilical artery; its relation to fetal 
behavioural states in the growth retarded fetus at 37—38 


weeks gestation 


J. VAN EYCK, J. W. WLADIMIROFF, M. J. NOORDAM, 
J. A. G. W. VAN DEN WIJNGAARD, H.F. R. PRECHTL 


Summary. In eight women whose fetuses showed evidence of intra- 
uterine growth retardation (IUGR), the relation was examined 
between the blood flow velocity waveform in the fetal internal carotid 
and umbilical artery and fetal behavioural states at 37-38 weeks gesta- 
tion. In both vessels there was a virtual overlap of pulsatility index 
values originating from state 1F and 2F, reflecting behavioural state 
independency. In the internal carotid artery this state independency is 
associated with moderately reduced pulsatility index values. 


Nijhuis et al. (1982) were the first to provide 
clear evidence for the existence of behavioural 
states in the human fetus during the last weeks of 
pregnancy. It was demonstrated in previous 
studies that in normal pregnancies at 37-38 
weeks gestation, blood flow velocity waveforms 
in the lower thoracic part of the fetal descending 
aorta (van Eyck et al. 1985) and internal carotid 
artery (van Eyck et al. 1987) are affected by 
these behavioural states. In the umbilical artery 
no such state dependency could be established, 
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suggesting a fetal origin of the observed aortic 
and carotid blood flow changes (van Eyck et al. 
1987). In intrauterine growth retardation 
(IUGR), flow velocity waveform changes have 
been reported in the fetal descending aorta, 
umbilical artery and internal carotid artery, sug- 
gesting the presence of increased peripheral vas- 
cular resistance at the fetal trunk and placental 
level (Griffin et al. 1983; Reuwer et al. 1984; 
Trudinger et al. 1985; Tonge et al. 1986) associ- 
ated with reduced vascular resistance in the fetal 
cerebrum (Wiadimiroff et al. 1986). In contrast 
to normal pregnancy, there was no state depen- 
dency in the fetal descending aorta in IUGR 
(van Eyck et al. 1986). The object of the present 
study was to establish whether state indepen- 
dency was also present in the fetal internal car- 
otid artery and umbilical artery in pregnancies 
complicated by IUGR. 


Patients and methods 


A total of eight patients with IUGR in singleton 
pregnancies at 37—38 weeks gestation gave con- 
sent to participate in the study. The gestational 
age had been calculated from a reliable men- 
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strual history and early ultrasonic measurement 
of fetal crown-rump length or biparietal diam- 
eter. IUGR was defined as a progressive asym- 
metrical slow-down in increase of fetal head and 
upper abdominal circumference resulting in 
values below the 5th centile of the nomograms 
by Campbell & Wilkin (1975). Five out of eight 
patients had a raised diastolic blood pressure 
(>90 mmHg). No medication was prescribed. 
There was no serological evidence of fetal infec- 
tion. There were no signs of fetal disiress during 
the behavioural studies. Gestational age at 
delivery ranged between 39 and 41 weeks. Fetal 
distress, diagnosed by late FHR decelerations 
during labour, occurred in six patients resulting 
in caesarean section in four and forceps extrac- 
tion or fundal expression in the remaining two 
patients. Fetal birthweight was below the 5th 
centile for gestational age according to the tables 
of Kloosterman (1970), adjusted for parity and 
fetal sex. There were no congenital abnor- 
malities. Apgar scores were z5 at 1 min and 28 
at 5 min in all eight infants. All patients were 
studied in the semirecumbent posit.on. A com- 
bined mechanical sector scanner and pulsed 
Doppler system (Diasonics CV 400) was used for 
recording maximum flow velocity waveforms in 
the fetal internal carotid and umbilical artery 
during fetal behavioural states 1F (quiet sleep) 
and 2F (active sleep) as described by Nijhuis et 
al. (1982). 

To establish these fetal behavioural states, the 
following variables were recorded simul- 
taneously: (1) The fetal heart rate (FHR), which 
was obtained from a Doppler ultrasound car- 
diotocograph (Hewlett Packard 8040A, carrier 
frequency 1 MHz); (u) fetal eye movements 
which were studied from a transverse view of the 
fetal face using the Diasonics CV 400 (carrier 
frequency 3-5 MHz); (iii) fetal body movements 
which were obtained from a sagittzl view of the 
fetal trunk, using a two-dimensional real-time 
linear array scanner (Toshiba Sal 20A, carrier 
frequency 3-5 MHz). The three transducers 
were placed in such a way that there was minimal 
interference between the three ultrasound 
modes. We found a stable combination of the 
three state variables with short transitions within 
3 min. Our patients therefore displayed true 
behavioural states and not just coincidence of 
the variables. Flow velocity recordings were 
only performed when a clear fetal behavioural 
state was identified and when this state had been 
present over a period of at least 3 mun. All 


recordings were started 2h after the evening 
meal and were performed during fetal apnoea. 
The maximum amount of time allowed between 
a state determination and the completion of a 
flow velocity recording was 3 min. Blood flow 
velocity waveforms were recorded on videotape 
over a 15-s period which included an average of 
20 consecutive cardiac cycles. In each subject a 
minimum of three flow velocity waveform 
recordings in each vessel in each behavioural 
state (IF and 2F) was obtained. From hard 
copies of each flow velocity recording an average 
of 15 cardiac cycles of optimal quality were 
selected. The degree of pulsatility of the wave- 
form was quantified by calculating the pulsatility 
index (PI) according to Gosling & King (1975) 
using a microcomputer. Cardiac cycle depen- 
dency of the PI was ruled out by dividing the PI 
values in each subject and for each fetal 
behavioural state into groups, each of which 
represented a FHR range of 5 beats/min. 
Changes in PI values with respect to the fetal 
behavioural state were tested using the paired 
Student's t-test and the 95% confidence interval. 
The relation between PI and FHR was tested by 
analysing the slopes of the individual regression 
lines by Student's t-test. 


Results 


The mean number of cardiac cycles studied in 
the fetal internal carotid artery for all eight sub- 
jects was 50 (range 31-72) in state 1F and 48 
(range 29—63) in state 2F, a total of 782 cycles. 
FHR in state 1F ranged between 98 and 158 
beats/min and in state 2F between 115 and 167 
beats/min. When calculating the mean PI inde- 
pendent of FHR and behavioural state, all eight 
values were below —1SD and in two patients 
below —2 SD of the nomogram of Wladimiroff et 
al. (1987). 

The mean number of cardiac cycles studied in 
the umbilical artery was 47 (range 15-66) in state 
1F and 41 (range 18-62) in state 2F, a total of 699 
cycles. FHR in state 1F ranged between 99 and 


171 beats/min and in state 2F between 107 and 


162 beats/min. The mean PI irrespective of FHR 
and behavioural state was above +1 SD in all 
eight patients and above +2 SD in five patients 
according to the nomogram by Wladimiroff et al. 
(1987). 

Paired analysis of the PI data in state 1F and 
2F was feasible for the fetal internal carotid 
artery in the FHR range between 126 and 145 
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Table 1. Mean paired pulsatility index (PI) difference (API-+1 SD) and 95% confidence interval between fetal 
behavioural states 1F and 2F in the fetal heart rate (FHR) range between 126 and 145 beats/min in the fetal internal 


carotid artery in fetal growth retardation 








Number of Mean PI 05% 
FHR range paired Significance confidence 
(beats/min) observations State 1F State 2F API SD (P) interval 
126-130 7 1-09 1-14 —0-05 0-28 0-20 —0 31 to 0-21 
131-135 7 1-05 1-14 —0-09 0-22 0-20 —0-29 to 0-11 
136-140 8 1-01 1-07 —0-06 0-18 20-20 —0-21 to 0-09 
141-145 7 0-97 1-10 —0-13 0-21 0-10 —0-33 to 0-07 





beats/min (561 cardiac cycles) and for the 
umbilical artery also in the FHR range between 
126 and 145 beats/min (529 cardiac cycles). 
There was no statistically significant difference 
in mean PI between state 1F and 2F for all FHR 
range studies in the fetal internal carotid artery 
(Table 1) and umbilical artery (Table 2). More- 
over, the 95% confidence interval of the paired 
differences in mean PI between state 1F and 2F 
displayed for each FHR range a narrow distri- 
bution around zero, reflecting a virtual overlap 
of PI values originating from state 1F and 2F. 
Figure 1 demonstrates for the fetal internal car- 
otid artery and umbilical artery the regression 
lines for the relation between PI and FHR in 
state 1F and 2F for all eight subjects. The length 
of the lines indicates the range of the observed 
data. A significant inverse relation between PI 
and FHR was established for both behavioural 
states IF (P<0-001) and 2F (P«0-01) in the 
umbilical artery and for behavioural state 1F 
(P<0-001) in the fetal internal carotid artery. 


Discussion 


A]l eight fetuses in the present study displayed 
growth retardation expressed by asymmetric 
slow-down in increase of fetal head and upper- 


abdominal circumference and a birthweight 
below the 5th centile for gestational age. 

Although there were no signs of fetal distress 
at the time of the behavioural studies, six fetuses 
displayed abnormal heart rate patterns during 
labour resulting in assisted vaginal delivery or 
caesarean section. True fetal behavioural states 
were established 1n all eight pregnancies, similar 
to an earlier study in which well-defined 
behavioural states were related to blood flow in 
the fetal descending aorta during IUGR (van 
Eyck et al. 1986). 

Recently, flow measurements in the fetal 
internal carotid artery of normal pregnancies 
demonstrated reduced PI values during state 2F, 
reflecting a decrease in cerebral vascular resis- 
tance during this behavioural state (van Eyck et 
al. 1987). The present study suggests that this 
state dependency is absent during IUGR. 
Similar observations in the fetal descending 
aorta in IUGR (van Eyck et al. 1986), showed 
that state independency was nearly always asso- 
ciated with markedly raised PI values. It was 
suggested that state dependency in this vessel is 
overruled by stimulation of peripheral chemo- 
receptors and subsequent release of vaso- 
constrictor agents, such as vasopressin and 
catecholamines. In contrast to the marked PI 


Table 2. Mean paired pulsatility index (PI) difference (API+1 SD) and 9596 confidence interval between fetal 
behavioural states 1F and 2F in the fetal heart rate (FHR) range between 126 and 145 beats/min in the umbilical 


artery in fetal growth retardation 





Number of Mean PI 
FHR range paired 
(beats/min) ^ observations State IF State 2F 
126-130 5 1-13 1:17 
131-135 6 1:26 1-27 
136-140 7 1-24 1:23 
141-145 6 1-20 1 19 


95% 
Significance confidence 
API SD (P) interval 
—0-04 015 0-20 —0-23 to 0-15 
—0-01 0-10 >0 20 —0-11 to 0-09 
0-01 0-13 20-20 —0-11 to 0-13 
—0-01 0-13 0-20 —0-15 to 0-13 
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Fig. 1. Regression lines for the correlation between 
pulsatility index (PI) and fetal heart rate (FHR) in 
fetal behavioural states IF (——) and 2F (-—-) in the 
fetal internal carotid artery (ICA) (a) and umbilical 
artery (UA) (b) for all eight pregnancies with fetal 
growth retardation 


increase In the fetal descending aorta, state inde- 
pendency in the fetal internal carotid artery was 
associated with only moderate reduction in PI, 
suggesting the onset of circulatory redistribution 
with the aim of favouring cerebral blood flow 
(brain sparing effect). The degree of PI reduc- 
tion at this stage seems, however, ta be sufficient 
to overrule behavioural state dependency. 
Whereas 1n the fetal internal carotid artery and 
descending aorta, blood flow velccity patterns 
changed from state dependency in normal preg- 
nancy into state independency in IUGR, blood 
flow velocity patterns in the umbilical artery dis- 
played behavioural state indepencency both in 
normal pregnancy and IUGR. This strongly sug- 
gests a fetal origin of the behavioural state 
related changes in aortic and carotid blood flow. 
The inverse relation between PI and FHR for 
both state 1F and 2F 1n the umbilical artery and 
for state 1F in the fetal internal carotid artery is 








mainly determined by the cycle dependency of 
the formula from which the PI is calculated. This 
cycle length dependency is mainly due to 
changes in end diastolic velocity in relation to 
FHR (van Eyck et al. 1985). The differences 
between umbilical and internal carotid artery 
with respect to the statistical significance of the 
inverse correlation between PI and FHR can be 
explained by the lower absolute PI values in the 
latter vessel resulting in a reduced slope of the 
regression line. This is 1n agreement with earlier 
studies in the fetal internal carotid artery, 
descending aorta and umbilical artery (van Eyck 
et al. 1985, 1986, 1987), in which higher PI values 
are associated with steeper slopes, the steepest 
slope of the regression hne being established in 
the fetal descending aorta during IUGR. 

It can be concluded, that in the presence of 
IUGR, blood flow in the fetal internal carotid 
and umbilical artery is behavioural state inde- 
pendent. In the internal carotid artery this state 
independency is associated with only moderate 
reduction in PI. 
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Umbilical artery flow velocity waveforms in fetuses 
dying with congenital anomalies 


FON-JOU HSIEH, FONG-MING CHANG, TSANG-MING KO, 


HSI-YAO CHEN, YUAN-PING CHEN 


Summary. Absent or reversed diastolic component in umbilical artery 
(UA) flow velocity waveform was observed in eight fetuses with major 
malformations. Because of the uncorrectable fetal conditions or the 
parents’ reluctance to terminate the pregnancy, no interventions were 
undertaken and eventually all eight fetuses died in utero. The interval 
between the abnormal waveform recording and fetal death was between 
1 and 7 days (mean 3-5 days). In two fetuses with abnormal diastolic 
flow, analysis of umbilical vein blood obtained by ultrasound-guided 
sampling revealed moderately severe acidosis and hypoxia (pH 7-228 
and 7-241, Pco, 47:5 and 46.9 mmHg; Po, 14-6 and 14-7 mmHg, 
respectively). Our observation suggests that once the diastolic compo- 
nent of UA flow velocity waveforms becomes absent or reversed, the 
fetus is in a state of hypoxia and acidosis and fetal death is impending. 
This limited experience may help in formulating clinical management 
when using UA flow velocity waveforms in the monitoring of high-risk 


fetuses. 


Several reports have suggested that the umbili- 
cal artery (UA) flow velocity waveform could be 
a promising tool for fetal surveillance (Friedman 
et al. 1985; McCallum et al. 1978; Schulman et al. 
1984; Stuart et al. 1981; Trudinger et al. 1985c). 
For conventional methods of fetal surveillance, 
such as the oxytocin challenge test | Huddleston 
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& Freeman 1977; Ray et al. 1972), the timing of 
delivery is relatively well established, but for 
UA. waveform patterns this ‘point of action’ 
remains unknown. This information is not easy 
to obtain, since it is increasingly difficult to with- 
hold the UA waveform data from clinicians 
responsible for management. 

In our study of UA velocity waveforms, eight 
pregnancies ended in intrauterine fetal death 
shortly after the UA waveform was recorded 
and the present report analyses these UA wave- 
forms. From this we hope to define the 'point of 
action' for this new mode of fetal surveillance. 


Patients and methods 


Between October 1985 and December 1986, 
eight pregnancies in our UA flow velocity wave- 
form study ended in intrauterine fetal death. All 
fetuses had major congenital anomalies. Amnio- 
centesis or ultrasound-guided fetal blood sam- 


479 


Terminal umbilical artery blood flow 
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pling (Hsieh ef al. 1987; Nicolaides et al. 1986) 
were performed in all of them to establish 
karyotypes or haematological status. Because of 
untreatable conditions, such as trisomy 13, 18, 
or haemoglobin Bart’s hydrops fetalis, or 
parents’ reluctance to have the pregnancy termi- 
nated, all the fetuses eventually died in utero. 
All these decisions had been accepted by the 
parents after thorough counselling. 

Umbilical artery flow velocity waveform study 
and cardiotocography were performed at the 
time of initial diagnosis. Fetal death was con- 
firmed by follow-up ultrasound. The UA flow 
velocity waveforms were obtained using a 
Duplex system (Aloka SSD-280 and UGR-23, 
Tokyo, Japan) or a continuous-wave Doppler 
unit (DMS, Spectrodop, France). The thump 
fiter ranges used were 200 Hz for the Aloka 
system and 100 Hz for the DMS unit. 

In the last two patients, umbilical vein blood 
samples were obtained with an uitrasound- 
guided needle and were immediately sent for 
blood gas and acid-base analysis using a 
Radiometer ABL-2C (Copenhagen). 
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Fig. 1. (Above) Actocardiograph in a fetus (no. 7) with 
haemoglobin Bart's hydrops fetalis at 28 weeks gesta- 
tion recorded one day before death in utero. The upper 
channel shows the non-reactive fetal heart rate tracing 
and the lower channel the fetal movement record. 
(Below) Umbilical artery flow velocity waveforms 
showing absent diastolic component. 


Results 


The clinical details, final diagnosis, UA flow 
velocity waveforms, cardiotocographic findings, 
and the interval between UA velocimetry and 
fetal death are given in Table 1. 

The underlying fetal conditions included con- 
genital heart disease in two, haemoglobin Bart's 
hydrops fetalis in two and trisomy in four 
fetuses. All the fetuses had zero or reversed 
diastolic component in their UA waveforms. 
Fetal heart rate (FHR) patterns were all non- 
reactive with or without decelerations except in 
patient no. 6. Figures 1 and 2 show the UA 
waveforms and FHR patterns in patients nos 7 
and 8. Umbilical vein blood samples from 
patients 7 and 8 showed moderately severe acid- 
osis and hypoxia as illustrated in Fig. 3. 

The interval between the UA flow velocity 
waveform study and fetal death ranged from | to 
7 days (average 3-6 days). 


Discussion 


We do not know of any published studies that 
deal solely with the UA waveforms of dying 
fetuses. This information is of vital importance if 
UA waveform analysis is to be used for ante- 
partum fetal surveillance. Although UA flow 
velocimetry data have been valuable in the 
management of  growth-retarded fetuses 
(Erskine & Ritchie 1985; FitzGerald et al. 1984; 
Fleischer et al. 1985; Trudinger et al. 1985b,c), 
diabetic pregnancy (Bracero er al. 1986: Tru- 
dinger et al. 1985a), twin pregnancy (Farm- 
akides et al. 1985; Giles et al. 19855) and pre- 
eclampsia (Friedman et al. 1985), only a few 
studies have reported UA velocimetry data in 
association with fetal death. Schulman et al. 
(1984) described the intrauterine death of a 
2835 2 fetus in an uncomplicated pregnancy 
except for an umbilical artery systolic/diastolic 
ratio (A/B ratio) of 3-7. The interval between 
the abnormal UA waveform and fetal death was 
two intrauterine deaths within | and 2 weeks 
after the recording of abnormal UA waveforms 
in two women with sickle cell anaemia and 
systemic lupus erythematosus respectively. 

In a study of UA waveforms in pregnancies 
with major fetal malformations, Trudinger & 
Cook (1985) reported three stillbirths among 13 
malformed fetuses with abnormal UA wave- 
forms, also one intrauterine death which 
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Fig. 2. (Above) Actocardiograph in a fetus (no. 8) with 
trisomy 18 mosaicism at 34 weeks gestation recorded 7 
days before death in utero. The upper channel shows 
the non-reactive fetal heart rate tracing and the lower 
channel the fetal movement record. (Below) The 
abnormal umbilical artery flow velocity waveforms 
showed reversed diastolic flow. 


occurred 5 days after the recording of a wave- 
form with total absence of diastolic flow. Erskine 
& Ritchie (1985) described two intrauterine 
deaths in hypertensive pregnancies in associ- 
ation with zero diastolic components of the UA 
waveforms but they did not specify the intervals 
between the abnormal recordings and the fetal 
deaths. In a recent study of UA waveforms in 
diabetic pregnancy, Bracero et al. (1986) 
described two fetal intrauterine deaths, one 
fetus had an umbilical artery A/B ratio of 5-1 at 
37 weeks gestation and, in spite of a reactive 
NST, the fetus died at 40 weeks gestation, the 
birthweight was 4760 g. The other fetus had an 
umbilical artery A/B ratio of 3-7 at 35 weeks 
gestation and died in utero at 36 weeks (birth- 
weight 2250 g). 

Nicolaides er al. (1986) reported a 33-week 
fetus with severe symmetrical intrauterine 
growth retardation. Reversed diastolic flow in 
the umbilical artery was observed and cord 
blood gas analysis revealed severe acidosis and 
hypoxia. The fetus was saved by emergency cae- 


Terminal umbilical artery blood flaw 4R] 


sarean section. The two fetuses sampled in wero 
in our study also showed hypoxia and acidosis. 

From our results and a review of the litera- 
ture, we may speculate that by the time the 
diastolic component of UA flow velocity wave- 
form becomes absent or reversed, the fetus is 
acidotic and hypoxic and at high risk of death in 
utero. We therefore postulate that in a compro- 
mised fetus, loss of diastolic flow in the UA 
circulation will precede fetal death. However. 
the interval between absent diastolic flow and 
fetal death remains to be defined. From our 
series, this interval may range from 1 to 7 days. 
but our observations are based exclusively on 
fetuses with severe congenital anomalies and 
may not be applicable to fetuses without 
malformation. 

At present, cardiotocography is the mainstay 
of antenatal fetal surveillance. It had been sug- 
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Fig. 3. Blood gases and pH in umbilical vein blood 
samples (@) in two fetuses (nos 7 and 8) with abnormal 
umbilical artery flow velocity waveforms, plotted 
against normal ranges from Nicolaides er al. (1986) 
(&3). 
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gested that abnormal UA waveforms would pre- 
cede abnormal cardiotocography. In the patient 
reported by Nicolaides et al. (1986) cardiotoco- 
graphy and fetal movements were normal in 
spite of reversed diastolic flow in the umbilical 
circulation. and. one. of the two fetal deaths 
reported by Bracero et al. (1986) had a reactive 
non-stress test but an abnormal UA waveform. 
Seven of our eight pregnancies had non-reactive 
fetal heart rate patterns at the time abnormal 
UA waveforms were observed. This is similar to 
the fetus described by Trudinger et ai. (1985a) 
which died 5 days after absent diastolic flow and 
non-reactive cardiotocography were observed. 
From this limited experience, the temporal rela- 
tion between non-reactive cardiotocography 
and abnormal UA waveforms remains unclear 
(Giles et al. 1985a; Marx et al. 1986) but we may 
conclude that once the diastolic flow of the 
umbilical artery circulation is absent or 
reversed, fetal death ts impending and delivery 
should be considered. 
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Kielland’s forceps or ventouse—a comparison 


YONGYOTH HERABUTYA, PRATAK O-PRASERTSAWAT, 


PRASONG BOONRANGSIMANT 


Summary. A retrospective study over a 3-year period compared mater- 
nal and neonatal outcomes after birth by Kielland’s forceps with those 
by ventouse when there was deep transverse arrest of head. Of the 259 
women, 117 were delivered with Kielland’s forceps and 142 were 
delivered with the ventouse. Of the Kielland’s forceps deliveries, 15% 
were performed by a specialist, compared with 41% of the vacuum 
extractions. There were no differences in maternal morbidity overall, 
but when groups of operators were compared maternal complications 
were more frequent in the forceps group with the less experienced 
operators. There was little early neonatal morbidity (as judged by 
Apgar score, intubation, admission to the special care baby unit, jaun- 
dice and abnormal neurological behaviour) but cephalhaematoma 
occurred significantly more often in babies born by the ventouse than by 


Kielland’s forceps. ‘There were no perinatal deaths. 


The use of mid-cavity rotational forceps has 
decreased because of their association with 
maternal injury and poor neonatal outcome 
(O'Driscoll & Stronge 1975; Chez et al. 1980; 
O’Driscoll et al. 1981). Chiswick & James 
(1979), in a retrospective uncontrolled study, 
found delayed respiration, birth trauma and 
abnormal neurological behaviour more fre- 
quently in babies born by using Kielland’s 
forceps than in a matched group of babies born 
spontaneously. The study made no distinction 
between delivery for fetal distress and delivery 
for other reasons but when there had been no 
signs of fetal hypoxia the outcome for babies 
born by Kielland’s forceps was the same as for 
those born spontaneously. Recently there have 
been many studies comparing delivery by Kiel- 
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land's forceps with alternative methods of 
delivery. Healy et al. (1982) were unable to show 
any difference in neonatal outcome when 
rotation with Kielland's forceps was compared 
with manual rotation followed by forceps 
delivery. Cardozo et al. (1983) compared the 
results of non-rotational forceps, ventouse and 
emergency caesarean section with Kielland's 
forceps delivery, and Traub et al. (1984) com- 
pared the neonatal outcome after emergency 
caesarean section with that after Kielland's 
forceps. The outcomes in each study were not 
significantly different. Vacca et al. (1983) and 
Baerthlein et al. (1986) found no significant 
difference in neonatal outcome between mid- 
forceps delivery and the ventouse but there was 
a significant increase in maternal morbidity with 
mid-forceps delivery. 

In Ramathibodi Hospital, the use of Kiel- 
land's forceps is still being taught to the obstetri- 
cian in training. Kielland's forceps or the 
ventouse are frequently used in the management 
of deep transverse arrest of head in the second 
stage of labour. Many question the wisdom of 
using forceps when the ventouse would do as 
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well if not better. The aim of this study was to 
compare the outcome of the use of Kielland's 
forceps with that of ventouse for similar indica- 
tions at Ramathibodi Hospital between 1982 and 
1984. 


Patients and methods 


The study was performed retrospectively over a 
3-year period between 1 January 1982 and 31 
December 1984. During this time 19 791 women 
were delivered in Ramathibodi Hospital and 259 
of them were delivered by either Kielland's 
forceps or by the ventouse because of deep 
transverse arrest of the head after having been 
fully dilated and pushing for 30 min in multiparas 
or 60 min in nulliparas. Those with fetal distress 
were excluded from the study. Of the 259 
women, 117 were delivered by Kielland's 
forceps and 142 by the ventouse. 

Kielland's forceps were applied by attending 
staff or by third-year residents using a "wander- 
ing’ method of application (Parry-Jones 1952). 
The episiotomy was always made during traction 
when the perineum was stretched. This was to 
prevent a possible spiral tear during rotation and 
to minimize excessive blood loss from early epi- 


siotomy (Dewhurst 1981). The ventouse was 
used by attending staff and by all three levels of 
residents. 

Differences between groups were assessed 
using the y? test and were regarded as significant 
at P« 0-05. 


Results 


The groups did not differ significantly in mater- 
nal height or parity. Neither was there any 
difference in the mean length of first and second 
stages of labour between the two groups (Table 
1). 

There were no significant differences in 
vaginal and cervical lacerations, episiotomy 
complications, postpartum haemorrhage or 
blood transfusion. The need for bladder drain- 
age by Foley’s catheter was the same in both 
groups (15%), and the mean hospital stay was 
also similar (Table 2). 


Neonatal outcomes 


The mean birthweight of the infants in the Kiel- 
land’s forceps group was not significantly 
different from that in the ventouse group (Table 


Table 1. Clinical characteristics of the women 1n two instrumental delivery groups 





Kielland’s forceps Vacuum extractor 
(n = 117) (n = 142) 
Starf Resident Staff Resident 
Characteristics (n = 18) (n = 99) (n = 59) (n = 83) 
Primiparas 14 (78%) 72 (73%) 46 (78%) 57 (69%) 
Height (cm) Mean (SD) 152-9 (5-35) 152-6 (4-93) 153-5 (4-94) 152-4 (4-69) 
Birthweight (g) Mean (SD) 3234-4 (333-3) 3269-9 (346-2) 3216-5 (325-4) 3311-2 (367-8) 
Duration of first stage 
(h) Mean (range) 9-2 (4-7-21-5) 10-2 (4-3-21.-1) 10-9 (S-1-25-5) 11-9 (5-0-24-3) 
Duration of second stage 
(min) Mean (range) 52 (38-75) 64 (41-116) 60 (42-93) 64 (40-114) 
Table 2. Comparison of maternal morbidity 
Kielland’s forceps Ventouse 
Variable (n = 117) (n = 142) 
Vaginal and cervical laceration 5 (4%) 2 (1%) 
Postpartum haemorrhage (>500 ml) 5 (4%) 2 (1%) 
Blood transfusion 4 (3%) 1 (1%) 
Retention of urine (requiring Foley’s catheter) 18 (15%) 21 (15%) 
Episiotomy complication 7 (6%) 9 (6%) 
Mean length of hospital stay (days) 3-6 3-7 


There were no statistically significant differences between the two groups. 


1). There was no significant difference in the 
proportion requiring active resuscitation such as 
intubation. The Apgar score, admission rate to 
the special care baby unit, the occurrence of 
jaundice, abnormal neurological behaviour, 
neonatal laceration and the mean hospital stay 
did not differ between the two groups (Table 3). 
Cephalhaematoma occurred less often in infants 
born by Kielland’s forceps than with the ven- 
touse (P<0-05). There was no perinatal mor- 
tality in either group. 

Tables 4 and 5 show the results of attending 
staff compared with third-year residents. 
Attending staff used the ventouse more often 
than the Kielland's forceps but had similar 


Table 3. Early neonatal outcome 


Immediate admission to special care baby unit 
Late admission to special care for jaundice 
Seizure 

Facial nerve palsy 

Cephalhaematoma 

Laceration 

Mean stay in hospital (days) 

Mortality 
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maternal and neonatal results with both instru- 
ments. The third-year residents used the Kiel- 
land’s forceps relatively more frequently but had 
more maternal complications with the forceps 
although the neonatal results were similar for 
both methods. 

There were two failed ventouse extractions 
performed by first- and second-year residents 
and delivered subsequently by  Kielland's 
forceps and by caesarean section respectively. 
There were no failures with Kielland's forceps. 


Discussion 


It has been suggested that the use of Kielland's 
forceps involves a potential risk to the baby and 


Kielland's forceps Ventouse 
(n = 117) (n — 142) 
8 (796) 8 (696) 
0 0 
1 1 
2 1 
11 (9%) 18 (13%) 
1 1 
2 0 

18 (15%)* 38 (27%)* 
2 (2%) 4 (3%) 
3-6 42 

0 0 





* Cephalhaematoma was less frequent in infants born by Kielland's forceps than by the ventouse (P<0-05). 


Table 4. Comparison of maternal and neonatal complications in Kielland’s forceps and vacuum extraction used by 





attending staff 

Number of 
Instrumental delivery deliveries 
Kielland’s forceps 18/117 (15%) 


Vacuum extraction 59/142 (41%) 


Number of Number of 
maternal complications — neonatal complications 
6/18 (33%) 5/18 (28%) 

18/59 (30%) 27/59 (46%) 





There were no statistically significant differences between the two methods of instrumental delivery (x?-test). 


Table 5. Comparison of maternal and neonatal complications in Kielland’s forceps and vacuum extraction used by 


third-year resident 

Number of 
Instrumental delivery deliveries 
Kielland’s forceps 99/117 (85%) 
Vacuum extraction 14/142 (1096) 


Number of Number of 
maternal complications neonatal complications 
33/99 (33%) 40/99 (4096) 

0/14 (—) 6/14 (43%) 


There were statistically significantly more maternal complications associated with Kielland's forceps (P<0 05 


x2-test). 
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to the mother (Chalmers 1971; O’Driscoll & 
Stronge 1975; Chiswick & James 1979. Chez et 
al. 1980; O’ Driscoll et al. 1981; Gries et al. 1981). 

We have compared Kielland’s forceps 
delivery with ventouse delivery in the second 
stage of labour with transverse arrest of head, 
and found no significant difference in neonatal 
outcomes. All babies with neurological symp- 
toms initially were normal by the time they were 
discharged. Chiswick (1980) and Nilsen (1984) 
found that mid-cavity forceps did not adversely 
affect the long-term outcome. In our study the 
only statistically significant difference was that 
cephalhaematoma occurred more often after the 
use of ventouse than after Kielland’s forceps, 
but did not affect the occurrence of jaundice 
which was similar in both groups. 
Cephalhaematoma is a risk associated with the 
ventouse particularly when strong traction is 
exerted in an incorrect direction. There were no 
significant differences in the maternal outcomes 
between the two groups. 

To investigate the effect of the experience of 
the operator, we compared the maternal and 
neonatal complications associated wtih the two 
methods of instrumental delivery performed by 
attending staff and by residents. Attending staff 
had similar complications with both metaods but 
with third-year residents maternal complications 
were more frequent with Kielland's forceps than 
with the ventouse, but the neonatal compli- 
cations were similar with both methods. Our 
Observation of more maternal complications 
with Kielland's forceps agreed with those of both 
Vacca et al. (1983) and Baerthlein et al. (1986). 
Punnonen et al. (1986) found maternal compli- 
cations to be the same in both groups but their 
study involved mainly low forceps and only a few 
mid-forceps deliveries. Deliveries could not be 
randomly allocated to staff of different experi- 
ence as this was a retrospective study. Neverthe- 
less, the study suggests that more maternal 
complications occur when less experienced 
operators use Kielland's forceps than when they 
use the vacuum extractor. 

In Ramathibodi Hospital the vacuum. extrac- 
tor has become increasingly popular, so much so 
that when there is a delay in the second stage due 
to malrotation of the head most obstetricians 
prefer it to Kielland's forceps. In a retrospective 
study of clinical practice the random aliocation 
of the instrument to be used was not possible. 
Thus third-year residents performed a greater 
proportion of the forceps deliveries than of the 


vacuum extractions (85% compared with 10%) 
and the attending staff performed significantly 
more of the vacuum extractions than of the 
forceps deliveries (41% compared with 15%). 
This is because the attending staff believe the 
ventouse to be less traumatic to both mother and 
baby. The third-year residents, on the other 
hand, are taught the use of Kielland's forceps 
initially and then practise under supervision 
until they are competent. The residents tend to 
use the forceps as much as possible to gain 
experience while supervision is available. The 
third-year residents, while gaining personal 
experience with Kielland's forceps, allow more 
junior residents to use the vacuum extractor for 
those mid-cavity arrests in which technical diffi- 
culty is unlikely. 

The conditions under which  Kielland's 
forceps can be applied are the same as those 
suggested by Paintin (1982); Kielland's forceps 
should only be used by a trained operator, when 
the fetal head is deeply engaged in the pelvis and 
not more than one fifth of fetal head is palpable 
per abdomen, and in the absence of 
cephalopelvic disproportion. There were no 
failed Kielland's forceps deliveries because Kiel- 
land’s forceps were not applied if more than one 
fifth of fetal head was palpable per abdomen. On 
the other hand, there were two failed attempts 
with the vacuum extractor. One was delivered by 
Kielland’s forceps applied with some difficulty 
by a member of attending staff. In the other, the 
head failed to descend with repeated traction, 
and caesarean section was carried out for sus- 
pected cephalopelvic disproportion. 

There have been some doubts about the 
wisdom of continuing to use Kielland's forceps 
in the modern obstetric practice. In a recent 
critical review, Richardson et al. (1983) found 
that at the present time much of the published 
evidence does not support the abandonment of 
this technique. From the present study it can be 
concluded that in experienced hands Kielland's 
forceps cause no more maternal and neonatal 
complications than the vacuum extractor. 
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Degradation of radiolabelled arginine vasopressin 
(*I-AVP) by the human placenta perfused in vitro 


M.J. LANDON, DEBBIE K. COPAS, ELIZABETH A. SHIELLS, 


J. M. DAVISON 


Summary. The capacity of the human placenta to degrade ]-labelled 
arginine vasopressin (75]-AVP) was studied in vitro using a dual circuit 
perfused lobule preparation. Seven placentas were perfused with the 
perfusate on the maternal side of the lobule containing !'^I-AVP at the 
upper limit of the physiological range. On average, over a 30-min 
period, 48% of the '“J-AVP appeared to have been metabolized. With 
one exception, a patient whose labour was augmented with intravenous 
oxytocin, no !2[]-AVP apparently crossed the placental lobule to the 
fetal circulation. These data indicate that the human placenta has a 
considerable capacity te degrade AVP. 


There are marked changes in osmcregulation 
during normal human pregnancy. Osmotic 
thresholds for both thirst and the secretion of 
arginine vasopressin (AVP) decrzase, and 
plasma osmolality and sodium levels both fall 
significantly (Davison et al. 1981, 1984). Despite 
these changes pregnant women maintain basal 
levels of plasma AVP similar to non-pregnant 
values of 1 to 2 pg/ml and can concentrate their 
urine appropriately when they are dehydrated. 
This is surprising because the metabolic clear- 
ance rate of AVP rises three- to four-fold during 
pregnancy (Davison et al. 1987). The increased 
metabolic clearance rate may be a consequence 
of high serum vasopressinase levels, destruction 
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in situ by the placenta, or other unidentified 
changes in AVP metabolism in pregnancy. The 
placenta is known to produce cystine aminopep- 
tidase, a potent vasopressinase which circulates 
at levels capable of destroying nanogram quan- 
tities of AVP per minute in vitro (Tuppy 1968; 
Rosenbloom et al. 1975). In the present study 
the capacity of the placenta itself to degrade 
radiolabelled AVP was tested in an in-vitro per- 
fusion system. 


Patients and methods 


Placentas from seven patients were studied. All 
had had normal full term pregnancies with no 
Obstetric or medical problems. With one excep- 
tion (no. 5) labour and delivery were uneventful. 
Clinical details of the patients studied are given 
in Table 1. 


Placental perfusion 


Placentas were collected as they were delivered 
and a single lobule was perfused as described by 
Penfold et al. (1981). After the fetal artery and 
vein supplying a lobule had been cannulated and 
cleared of blood, the *maternal circulation! was 
established by passing two fine glass cannulae 


Table 1. Clinical details 


1 2 

Age (years) 22 30 
Parity 0 0 
Gestation (weeks) 41 40 
Induced labour Yes No 
Onset (induction)-delivery 

interval (h) 7:2 14-5 
Delivery NVD Forceps 
Birthweight (kg) 3-48 2-96 
Sex of infant F F 
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Patient number 


3 4 5 6 7 
42 38 32 27 28 
3 242 241 04-1 1 
40 39 40 38 42 
No No No No No 
8-25 3-2 15-5 9-1 4:3 
NVD NVD LSCS NVD NVD 
3.47 3-93 2°44 3-12 3.57 
M F M M M 


NVD, Normal vaginal delivery; LSCS, lower segment caesarean section. 


Into the intervillous space. Both sides of the 
lobule were perfused with a Krebs-Ringer bicar- 
bonate buffer solution containing 0-84% dex- 
tran (av. mol. wt 17900) gassed with 95% 
oxygen: 5926 carbon dioxide but the maternal 
perfusate also contained creatinine (200 pg/ml) 
as an internal standard of diffusional per- 
meability. The ‘maternal’ inflow rates varied 
between 13-4 ml/min and 14-0 ml/min but the 
fetal inflow was a constant 7-0 ml/min. Outflow 
rates were always within 0-1 ml/min of the corre- 
sponding inflow rate. The pH of both maternal 
and fetal inflows was checked periodically and 
found to be between 7-35 and 7-46. The placenta 
and perfusion fluids were maintained through- 
out at 37°C in a thermostatically controlled 
cabinet. Perfusion fluids were not re-circulated. 

After an initial 30-min perfusion period to 
allow the preparation to reach a steady state, 
UST-AVP, labelled by the chloramine T method 
to a specific activity between 480 uCi and 726 uCi 
per ug AVP, was added to the maternal perfu- 
sate to a concentration of about 5 pg/ml. This is 
at the upper limit of the physiological range but 
was necessary to achieve reasonable counting 
rates during subsequent analytical procedures. 
Labelled AVP was perfused for a further 30 min 
and a 5-min sample of both fetal and maternal 
outflows was collected at the beginning and the 
end of this period. To inhibit any cystine 
aminopeptidase in the outflow samples these 
samples were collected into o-phenanthroline 
(freshly prepared solution 60 mg/ml: 100 ul per 
10. ml sample, 1:10 phenanthroline mono- 
hydrate, BDH Chemicals Ltd, Poole, UK). 
They were immediately centrifuged at 1000 g for 
5 min and the supernatant stored frozen for 
analysis within 5 days. 


Analytical methods 


Outflow samples were counted for total ‘I con- 
tent and the percentage of labelled fragments 
determined by gel chromatography. A maternal 
outflow sample (0-5 ml) or a fetal outflow sample 
(1:0 ml) were applied to a 10 mm x 400 mm 
column of Sephadex G-25 (superfine) and eluted 
at room temperature with 0-2 M acetic acid con- 
taining 0-2 mg/ml sodium azide as preservative. 
The flow rate was 5 ml/h and 80 x 0-5 ml frac- 
tions were collected. The radioactivity of the 
fractions was measured and the counts per frac- 
tion plotted against elution volume. Authentic 
P5[-AVP was treated similarly and the peak of 
intact AVP identified by comparison. The per- 
centage of intact AVP was calculated from the 
area under the elution profile. 

At the end of each experiment the perfused 
lobule was excised and weighed. It was homoge- 
nized in an equal volume of 0:2 M acetic acid 
using a Silverson blender. The homogenate was 
centrifuged at 1000 g for 15 min, samples of both 
supernatant and residue were counted, and an 
aliquot of the supernatant was analysed by chro- 
matography as described above. 

Creatinine was measured by the alkaline 
picrate method (Jaffe reaction) using a commer- 
cial reagent kit (No. 555A, Sigma Chemical 
Company). 


Results 


The results of these perfusions are detailed in 
Table 2. The total recovery of !?I itself ranged 
from 83% to 105% (mean 95%) with 72% to 
92% (mean 82%) recovered in the maternal out- 
flow, 2% to 11% (mean 5%) in the fetal outfiow 
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Table 2. Results from perfusion experiments 


Variable 


Perfused lobule 
Creatinine clearance (ml/min) 
Maternal perfusion rate (ml/min) 
Lobule weight (g) 
Placental weight (g) 
Total recovery of !2I as a percentage of 
perfused 5I-AVP 
Placental lobule 
Fetal outflow 
Maternal outflow 
Recovery of intact '>I-AVP as a 
percentage of perfused 4]-AVP 
Placental lobule 
Fetal outflow 
Maternal outflow 
Calculated loss of AVP from buffer during 
perfusion through the maternal side 
of the lobule 
‘Clearance’ of maternal inflow (ml/min) 
AVP removed by lobule (ng/min) 
As percentage of supply 


9.1 


68 


and 4% to 14% (mean 8%) remaining in the 
excised lobule at the end of the experiment. 

Chromatography on Sephadex G-z5 showed 
that the recovery of apparently intact AVP 
ranged from 32% to 68% (mean 52%) on the 
maternal side, was not detectable at all on the 
fetal side of six of the Seven placentzs studied, 
and the lobule itself contained up to 3% of the 
perfused AVP load (some of the radioactivity 
remaining in the lobule could not be extracted 
with either buffer or Triton X-100 so its identity 
remains unknown). 

This means that the maternal perfusate ‘lost’ 
on average 48% of its AVP content as a result of 
perfusion through the intervillous space on the 
maternal side of the placenta. Expressing these 
data as the volume of maternal perfusate totally 
cleared of AVP during perfusion gives ‘clear- 
ances’ ranging from 4-4 to 9-1 (mean 6-6) 
ml/min. 

Using data on counting efficiency and the 
specific activity of the labelled AVP perfused, 
absolute rates of breakdown per lobule could be 
calculated, these ranged from 0-023 ng/min to 
0-061 ng/min (mean 0-042 ng/min). 

The diffusional clearance for creatinine aver- 
aged 0-6 ml/min in the same series of placentas. 


13-6 


im 


2:5 


c 


8-9 


0.055 0-038 0-031 


66 


Patient number 


3 4 5 6 7 Mean 
0-531 10 0-47 0-84 0-48 0-59 
140 140 138 138 13-8 13:8 

19 24 38 30 21 26 
60 60 410 5 500 564 

4 10 10 14 7 8 

5 6 5 11 4 5 

92 80 81 '80 72 82 

I 
05 30 05 09 02 14 
0 0 0-2 lp 0 
64 49 68 58 58 52 
J 
50 71 44 58 58 66 
0.061 0-023 0-029 0-054 0-042 
36 51 32 42 42 48 
Discussion 


Clearly the in vitro perfused lobule has an appre- 
ciable capacity for the catabolism of !^I-AVP, 
but the precise in-vivo implications are difficult 
to calculate. If a lobule weighing on average 26 g 
can ‘clear’ nearly 7 ml/min then pro rata the 
whole placenta (average weight 564 g) would 
clear some 150 ml/min: about 30% of some est- 
mates of uteroplacental blood flow (Faber & 
Thornburg 1983). Similarly, if on average the 
lobule can destroy 0-042 ng/min then by the 
same calculation the whole placenta could 
destroy nearly 1 ng of AVP/min which at normal 
AVP blood levels of 1 pg/ml gives a potential 
clearance by the whole placenta approaching 
1000 ml/min—more than twice the same esti- 
mates of uteroplacental blood flow. 

These calculations can only be broad approx- 
imations because of inherent imprecisions in 
defining the mass of placental tissue involved 
during lobule perfusion. The weight of the lob- 
ule may not be an accurate measure of the bio- 
chemically active mass and the whole placenta is 
unlikely to have an even distribution of either 
enzyme activity or blood flow. 

Furthermore the ‘maternal circulation’ 
depends largely on the position of the two can- 


nulae within the intervillous space and shunting 
within this space could determine how effec- 
tively the placental tissue is exposed to the per- 
fusing solution. The rate of metabolism is likely 
to be reduced if diffusion plays a significant role 
in the distribution of substrate within the lobule. 
The diffusional clearance of creatinine from 
maternal to fetal circulation gives some measure 
of the matching of the two circulations and 
would be expected to signal any changes in flow 
pattern but it will not reflect biochemically active 
mass. Nor is the distribution of AVP or its meta- 
bolites necessarily restricted entirely to the 
apparent lobule. Lateral diffusion into adjacent 
tissue is possible and these losses cannot readily 
be measured or included in the final analysis. 

Given these uncertainties it 1s perhaps not 
surprising that there was a four-fold range in the 
apparent capacity of the lobules to catabolize 
V5]-AVP which was not related to lobule weight 
or creatinine clearance and that there was some 
variation in the percentage of !2 finally 
recovered. 

A significant amount of '*I was retained by 
the lobule at the end of the experiment and some 
at least appeared to be intact AVP. Given the 
rapidity with which cystine aminopeptidase can 
destroy AVP in vitro (Rosenbloom et al. 1975), it 
is surprising that any intact AVP remained 
within the placenta. This may be a reflection of 
the complexity of AVP breakdown. Recent 
studies on brain tissue suggest that the catabol- 
ism of AVP involves a series of reactions produc- 
ing a number of intermediate peptides (Burbach 
& Lebouille 1983). The relatively simple analyti- 
cal technique used in these studies may not dis- 
tinguish intact AVP from the initial reaction 
products and if this is so then this preliminary 
analysis is certain to underestimate the extent to 
which AVP itself has been inactivated. 

Whatever the interpretation, the failure to 
wash out all the I from the lobule either with a 
buffer or more aggressive methods suggests that 
a proportion of the label at least is tightly bound 
to placental tissue. AVP receptors have been 
described in other tissues (Guillon et al. 1982; 
Berrettini et al. 1982; Kim et al. 1985) and their 
presence within the placenta cannot be 
excluded. Binding may precede metabolism and 
both could be sensitive to the rate of AVP 
supply. The perfused levels of AVP were at 
upper physiological limits (Davison et al. 1984), 
but this had no apparent effect on the perfused 
lobule. There were no measurable changes in 
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flow, pressure or creatinine clearance as a result 
of adding AVP to the buffer perfusing the mater- 
nal intervillous space and there was no evidence 
that outflow samples collected at the beginning 
of perfusion contained more or less AVP than 
those collected at the end. It may be significant, 
however, that the one patient (no. 5) who had a 
prolonged labour (15-5h), with intravenous 
infusion of oxytocin (Syntocinon) for 6 h before 
á caesarean section, had the lowest lobule clear- 
ance in the series. Furthermore, this was the 
smallest placenta in the series and the only case 
m which any AVP appeared to have crossed to 
the fetal circulation intact. Perhaps the above 
average amount of oxytocin infused during 
labour saturated the receptor(s) or enzyme 
system(s) involved and inhibited AVP metabo- 
lism during subsequent in-vitro perfusion. There 
is some evidence that under similar circum- 
stances oxytocin crosses to the fetus (Buchan 
1979). 

It seems likely that in the absence of maternal 
intravenous oxytocin during labour and delivery 
the placenta effectively protects the fetus from 
the vagaries of maternal AVP physiology. There 
is, however, evidence that the fetus responds to 
the degree of maternal hydration and part of this 
response is a change in fetal AVP levels (Leung 
et al. 1980; Ervin et al. 1986). Analysis of paired 
artery and vein samples of cord blood shows a 
significant loss of AVP after circulation through 
the fetal side of the placenta. Assuming an 
umbilical blood flow rate of 300 ml/min, the data 
of Johannesen et al. (1985) give a calculated 
AVP loss of approximately 1-5 ng/min, not dis- 
similar to the average value calculated for the 
maternal side in the present series, although 
earlier studies (Leung et al. 1980) suggested that 
the loss might be somewhat greater. 

There are few data on the kinetics of AVP 
degradation by cystine aminopeptidase, the 
enzyme generally held to be responsible. The 
quoted K,, value of 1-07 x 1075 M (Tuppy 1968) 
far exceeds the levels of AVP involved in these 
experiments nor is it known whether oxytocin, 
as suggested by results in patient no. 5, would be 
an effective competitor. There is some evidence 
that the oxytocin molecule is more robust than 
that of AVP (Burbach et al. 1982) and this is 
supported by data showing that the metabolic 
clearance rate of oxytocin during pregnancy, 
unlike that of AVP, is essentially unchanged 
(Amico et al. 1987). 

In conclusion: during in-vitro perfusion of the 
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maternal intervillous space nearly 50% of I- 
AVP was destroyed. That the AVP ‘was not 
totally destroyed could reflect the complexity of 
the breakdown process, shunting within the 
intervillous space or an overestimate of the AVP 
recovered. Nevertheless, the human placenta 
clearly has a capacity to inactivate AVP at 
plasma levels considerably in excess of those 
usualy found physiologically. Whether this 
capacity extends to or is influenced by the 
metabolism of oxytocin or other synthetic pep- 
tides such as l-desamino-8-r-arginine vas- 
opressin (DDAVP) and the clinical implications 
remain to be established. 
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Helminth infestations in Asian women attending an 


antenatal clinic in England 


G. CONSTANTINE, L. ARUNDELL, K. FINN, P. LOWE, 


A. O'CONNOR, D.M. LUESLEY 


Summary. Asian women attending an antenatal clinic in England were 
studied to determine the infestation rates with intestinal helminths. An 
overall rate of 9% was found, rising to 18% in those women resident for 
less than 7 years. Indians had a carriage rate of 3%, Pakistanis 7-3% and 
Bangladeshis 45%. Species detected were hookworm, whipworm (Tri- 
churis trichiura), dwarf tapeworm (Hymenolepis nana) and roundworm 


(Ascaris lumbricoides). 


Intestinal infestations are a common finding 
amongst pregnant women in Third World coun- 
tries. Often these appear to be asymptomatic, 
although in these areas hookworm is a common 
cause of anaemia in pregnancy. Such infesta- 
tions are rare amongst the indigenous popula- 
tion of the UK but during the past 30 years many 
young Asian women have come to live in this 
country, and they may make frequent prolonged 
trips back to their country of origin. 

Following a maternal death from dissemi- 
nated strongyloidiasis (Smallman et al. 1986), 
and a case of amoebic peritonitis in pregnancy 
(Constantine et al. 1987), we decided to investi- 
gate the prevalence of intestinal infestations 
amongst the Asian women in the antenatal clinic 
at Dudley Road Hospital, Birmingham. This 
was combined with a survey of the duration of 
residence in the UK of the Asian antenatal 
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population, and the frequency and duration of 
trips back to their country of origin. 


Patients and methods 


Overall 337 Asian women attending the ante- 
natal clinic were asked to fill in a questionnaire, 
if necessary through an interpreter. The method 
employed was to approach all Asian women 
attending specific clinics. The questionnaire pro- 
vided information about country of origin and 
length of residence in the UK. Of these 337 
women 187 were from India, 105 from Pakistan 
and 45 from Bangladesh. Data on the date and 
length of their last visit home were available for 
320 women. A control group of 94 white women 
was also studied. Each woman was asked to 
provide a fresh stool sample at her next clinic 
visit. It was felt that for the purposes of this study 
to ask for more than one sample from each 
woman would make compliance very poor, and 
was not necessary (Thompson et al. 1972). Of 
the 196 women who provided samples 101 were 
from India (mean age 25, SD 5-5 years; 38% 
primiparous), 55 were from Pakistan (mean age 
29-7, SD 6-6 years; 18% primiparous), 22 were 
from Bangladesh (mean age 28-4, SD 9-6 years; 
14% primiparous) and 18 were white (mean age 
24-5, SD 7-9 years; 40% primiparous), giving 
compliance rates of 54%, 52%, 49%, and 19% 
respectively. 
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The samples were examined by two methods: 


Direct wet preparation. A smear of the stool 
specimen in saline was examined micro- 
scopically, using 1:10 iodine to stain for 
Strongyloides. 


Concentration method. The stool specimens 
were fixed and sterilized in formalin and saline 
for 30 min. The resulting suspension was then 
passed through a coarse filter, and the filtrate 
was treated with ether to remove fats. The 
product was spun at 1000 r/min for 10 min, and 
the sediment was examined microscopically for 
parasite ova. 

Whilst some parasites, such as Entamoeba his- 
tolytica, cannot be reliably detected by these 
methods, they are suitable for detecting com- 
mon helminths such as hookworm (Ancylostoma 
duodenale, Necator americanus), whipworm 
(Trichuris trichiura), Strongyloides stercoralis, 
dwarf tapeworm (Hymenolepis nana) and 
roundworm (Ascaris lumbricoides). 


Results 


Table 1 details the results, subdivided by country 
of origin and species of parasite. A total of 17 
women returned positive samples, two women 
had dual infestations. Hookworm and dwarf 
tapeworm predominated in women from India 
and Pakistan, whilst whipworm and roundworm 
were found in women from Bangladesh. When 
expressed as a percentage of all samples 
returned, Indians had a carriage rate of 3%, 
Pakistanis 7% and Bangladeshis 45%. There 
were no positive samples returned by white 
women, but the compliance with return of 
samples was very poor in this group. The differ- 
ence in carriage rates between the Bangladeshis 
and the Indians, Pakistanis and whites was 
highly significant (P<0-001). The differences 


Table 1. Infestation of Asian subjects 


between the other populations were not statis- 
tically significant. 

All women who returned positive samples had 
been resident in the UK for less than 7 years; 
four for less than 1 year, whilst six had been 
resident for over 4 years, none having returned 
home. Although the overall carriage rate for 
Asians was 9-5%, it rose to 18% in those women 
resident for less than 7 years. Of the Asian 
women questioned 51% had been in the UK 
for less than 7 years. Significantly more 
Bangladeshis had been in this country for less 
than 7 years than either Indians (P = 0-001) or 
Pakistanis (P = 0-01). 

Of the 320 Asians answering the question, 200 
had never returned to their country of origin. Of 
the remaining 120, 50 (42%) had returned in the 
last 2 years, and 91 (76%) within the last 5 years. 

Combining the above data, 191 Asian women 
(60%) had either been resident in, or returned 
to, their country of origin within the previous 5 
years. 


Discussion 


There are few data available on the prevalence 
of intestinal parasites in ethnic groups in the UK. 
The incidence of such parasites in 4000 immi- 
grant children was studied between 1968 and 
1970 (Thompson et al. 1972). Asian children had 
carriage rates of 30-40%, hookworm, dwarf 
tapeworm, whipworm and roundworm pre- 
dominating. One recent study of this problem in 
pregnancy has been published (D'Alauro et al. 
1985). Of 147 women in a refugee camp in Thai- 
land 54% were found to be carriers of parasites, 
hookworm and Giardia lamblia being the most 
prevalent. This population is unlikely, however, 
to be representative of any group in the UK. 
Our data highlight the surprisingly high over- 
all carriage rate of intestinal helminths in the 
Birmingham Asian population (9-596). When 
women resident in the UK for less than 7 years 


Country of Dwarf Total positive 
origin Total tested Hookworm Whipworm Roundworm tapeworm n (96) 
India 101 3 0 1 3* (3) 
Pakistan 55 3 0 1 4 (7) 
Bangladesh 22 0 2 0 10* (45) 
Total 178 6 2 2 17 (9) 





*Includes one woman in each group with a dual infestation. 


are considered, the overall carriage rate 
increases to 18%. Much of this is concentrated in 
the Bangladeshi population (45%), who have a 
significantly higher carriage rate than other 
groups (P = 0-001). We believe that this may be 
explained by the fact that the pattern of immi- 
gration from Bangladesh is different to that from 
India and Pakistan. Bangladeshis appear to be 
from a more rural background, living in closer 
proximity to water and in conditions favourable 
to the life-cycle of these helminths. 

Interestingly, the Bangladeshi women attend- 
ing our clinic had been in the UK for significantly 
shorter periods than the Indians and Pakistanis, 
suggesting changing patterns of immigration. 
Despite this, however, 5 of the 10 Bangladeshi 
women with infestations had been in the UK, 
without returning home, for 4 or more years. It 
would thus appear that on both counts 
Bangladeshis are a particularly ‘at risk’ group. 

The helminths that we detected in our study, 
ie. hookworm, whipworm, roundworm and 
dwarf tapeworm, are usually asymptomatic and 
cause little morbidity. Often therefore no treat- 
ment is required during pregnancy (D’Alauro et 
al. 1985; Ellis 1986; McGregor et al. 1983). All 
can, however, become symptomatic in favoura- 
ble circumstances, or if the worm load increases. 
Gastrointestinal symptoms predominate, 
although anaemia is a well-known finding in 
patients with heavy hookworm infestations. 

Strongyloides stercoralis and dwarf tapeworm 
differ from other species in that both can give 
rise to a fulminating invasive hyperinfection 
state (Smallman et al. 1986). Host immune 
response normally prevents this by limiting the 
quantity of infective larvae produced in the gut 
and inhibiting successful penetration of larval 
forms. Increases in parasite burden may occur 
when the immunological state of the host 
changes (as in pregnancy), allowing an increase 
in parasite numbers, and larvae from the gut to 
invade. Despite this, the combination of intesti- 
nal infestation and pregnancy is extremely com- 
mon throughout much of the world, and only 
rarely gives rise to problems. 

All helminths normally undergo part of their 
life-cycle outside the host, e.g. in soil. Because 
of this it is often assumed that an infestation will 
die out if the environmental circumstances are 
unsuitable. The life span of a roundworm is esti- 
mated at 1 year, and hookworm 3-15 years 
depending on the species (Weatherall et al. 
1985). Strongyloides stercoralis can remain 
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quiescent for many years (Gill & Bell 1980) and 
like hookworm and dwarf tapeworm can com- 
plete its life-cycle in the human gastrointestinal 
tract. Internal autoinfection may thus occur 
(Beaver et al. 1984). Our study confirms that 
infestations with hookworm, dwarf tapeworm 
and whipworm can persist for at least 6 years 
after leaving an endemic area. One woman also 
carried roundworm 6 years after her last contact 
with Bangladesh. 

We have shown helminth infestations to be 
common in our Asian antenatal clinic popula- 
tion, particularly the Bangladeshis, and quan- 
tified this. Routine screening and treatment in 
pregnancy is probably not worthwhile. The 
occasional serious potential morbidity/mortality 
associated with intestinal infestations in preg- 
nancy should, however, be borne in mind, and 
symptomatic women should be investigated. If 
parasites are found, treatment is safe, simple 
and effective and should not be withheld. The 
possibility of other imported diseases in Asian 
immigrants attending antenatal clinics should be 
noted. This applies both to recent immigrants 
and also those returning to their country of 
origin for prolonged visits. 
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Suspected ectopic pregnancy: ultrasound findings and 
hCG levels assessed by an immunofluorometric assay 


BRUNO CACCIATORE, PEKKA YLÓSTALO, 
ULF-HAKAN STENMAN, OLOF WIDHOLM 


Summary. One hundred suspected ectopic pregnancies were assessed 
by ultrasound on the basis of the following criteria: (A) viable intra- 
uterine fetus, intrauterine pregnancy is certain; (B) intrauterine double 
sac or eccentric ring, intrauterine pregnancy is probable; (C) empty 
uterus or central ring but no adnexal mass or cul-de-sac fluid, ectopic 
pregnancy is possible; (D) empty uterus or central ring and an adnexal 
mass or cul-de-sac fluid, ectopic pregnancy is probable; (E) viable 
ectopic fetus, ectopic pregnancy is certain. Serum human chorionic 
gonadotrophin (S-hCG) was detected by an immunofluorometric assay 
(sensitivity 0-2 i.u./l, cut-off level 10 i.u./1). All the 51 patients in groups 
A and B had an intrauterine pregnancy. Normal gestational sacs were 
found also at S-hCG levels of «36001.u./l, the lowest level being 
894 i.u./l. Ectopic pregnancy was confirmed in 29 of the 30 women in 
groups D and E. In the 19 women categorized into group C serial hCG 
assay and repeated sonography diagnosed ectopic pregnancy in 12 and 
miscarriage of an intrauterine pregnancy in the other seven. Ectopic 
pregnancy was always found when no gestational sac was seen by 


sonography and the hCG level was 1000 1.u./l. 


The combined use of ultrasound and highly sen- 
sitive assays for human chorionic gonadotrophin 
(hCG) has improved the diagnosis of ectopic 
pregnancy (Weckstein 1985; Weckstein et al. 
1985; Batzer & Corson 1986). Radioimmuno- 
assays (RIA) for hCG are extremely accurate in 
confirming or ruling out the presence of growing 
trophoblastic tissue (Seppala et al 1981) and an 
abnormal pregnancy is strongly suspected if the 
hCG level does not double in 2-3 days. How- 
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ever, in about 1026 of ectopic pregnancies serum 
hCG shows a normal rate of increase (Romero et 
al. 1986). 

Early localization. of the pregnancy still 
remains a clinical challenge. Sonographic dem- 
onstration of fetal echoes within the fallopian 
tubes 1s rare (Laing & Jeffrey 1983) and the 
assessment of adnexal masses is still contro- 
versial. Therefore ultrasound is used to exclude 
ectopic pregnancy by identifying a normal intra- 
uterine pregnancy. Lack of evidence for an intra- 
uterine sac by sonography in combination with 
an hCG level above 6000-6500 mi.u./ml (ist 
International Reference Preparation) strongly 
suggest ectopic pregnancy (Kadar et al. 1981; 
Romero et al. 1985a). However, this condition 1s 
rare, and most ectopic pregnancies have lower 
hCG concentrations (Cartwright & Di Pietro 
1984). Furthermore the occurrence of a 
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pseudogestational sac observed in up to 20% of 
ectopic pregnancies may confuse the 
sonographic identification of an early gestational 
sac (Marks et al. 1979; Wexler et al. 1984). 

In this study sonography in combination with 
hCG levels, assayed by highly sensitive 1mmuno- 
fluorometric assay (IFMA), was used in the 
assessment of suspected ectopic pregnancy. 
Sonographic findings were categorized into five 
groups and the usefulness of these criteria as 
guidelines for follow-up and treatment was 
studied. 


Subjects and methods 


One hundred women suspected of having an 
ectopic pregnancy were referred for ultra- 
sonography on the basis of a positive pregnancy 
test and abdominal pain. The study was 
approved by the ethics commuttee of the 
hospital. 

Serum hCG concentrations were determined 
by an immunofluorometric assay (DELFIA), 
with a sensitivity of 0-21.u./l calibrated against 
the 2nd International Standard (2nd IS) and a 
cut-off level of 10 i.u./1 (Stenman et al. 1983). 

Sonography was performed with real-time 
sector scanners (Aloka SSD 710 and 280 SL) 
with 3-0 and 3-5 MHz transducers. A full blad- 
der was required. Particular attention was paid 
to examination of the uterine content. The 
double sac sign and the topography of the sac 
were identified according to Bradley et al. (1982) 
and Abramovici et al. (1983). The uterus was 
classified as empty if only endometrial echoes 
were seen. The ovaries were identified as 
described by Campbell et al. (1983). The pres- 
ence of cystic adnexal masses, separated from 


the ovaries. was considered highly indicative of 
ectopic pregnancy (Coleman et al. 1985). 
According to the result of the first ultrasound 
examination the women were assigned to one of 
the following five groups. 

Group A A living intrauterine fetus was seen. 
Group B. An intrauterine double sac or an 
eccentric ring or both were seen. Intrauterine 
pregnancy was considered probable, hCG assay 
and ultrasound scan were performed after 1 
week. 

Group C. The uterus was empty or a central ring 
was seen but no adnexal masses or cul-de-sac 
fluid were found Ectopic pregnancy was con- 
sidered possible, hCG assay and ultrasound scan 
or laparoscopy were performed within a week. 
Group D. The uterus was empty or a central ring 
was seen and an adnexal mass or cul-de-sac fluid 
was found. Ectopic pregnancy was considered 
probable and laparoscopy or laparotomy were 
performed. 

Group E. A viable ectopic fetus was detected; 
laparotomy was performed. 

The intrauterine pregnancies were classified 
as normal if the scan revealed a viable intra- 
uterine fetus and as abnormal if a miscarriage 
was diagnosed histologically after curettage. 
The presence of an ectopic pregnancy was con- 
firmed bv histological examination of tissue 
samples cbtained during surgery. 


Results 


Ectopic pregnancy was histologically proven in 
41 patients and tubal rupture occurred in seven 
women. In the other 59 women an intrauterine 
pregnancy was found. The clinical outcome was 
normal in 36 women and 23 had a miscarriage. 


Table 1. Correlation of the ultrasound finding on admission with clinical outcome 1n 100 suspected ectopic 


pregnancies 


No. of 
Ultrasound findings women 
(A) Viable intrauterine fetus 6 
(B) Double sac or eccentric ring 45 
(C) No sac or central ring, no mass 19 
(D) No sac or central ring, adnexal mass 26 
(E) Viable ectopic fetus 4 
Total 100 


Clinical outcome 


Intrauterine pregnancy 


Ectopic 
pregnancy Normal Abnormal 
0 6 0 
0 30 15 
12 0 7 
25 0 1 
4 0 0 
41 36 23 
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Fig. 1. Sonograph showing a double sac, eccentrically 
located in the uterine cavity (arrowhead) and ovaries 
(arrowheads on the left and on the right). B, Bladder; 
DX, right side; SIN, left side; BC, operator. 


The ultrasound findings in relation to the clini- 
cal outcome are summarized in Table 1. All six 
patients in group A had a normal pregnancy. Of 
the 45 women classified as group B, an intra- 
uterine double sac was seen in 39 (Fig. 1) and an 
eccentric transsonic ring, ranging in diameter 
from 4 to 8 mm, but no double sac, in the other 
six who all had hCG concentrations <3600 i.u./l, 
the lowest being 894 i.u./l. Three of these preg- 
nancies had a normal outcome whereas the other 
three miscarried (Fig. 2). 

Of the 59 intrauterine pregnancies 51 (86%) 
were detected by the ultrasound criteria used for 
groups A and B. There were no false positives. 

Ectopic pregnancy was suspected by sonogra- 
phy in 49 women categorized as groups C, D and 
E. In four pregnancies sonography detected a 
viable ectopic fetus (group E) and this was con- 
firmed by laparotomy. In the 26 women in group 
D adnexal masses were detected. They were 
cystic with a thick echogenic contour in 15 
women (Fig. 3) of whom 14 had an unruptured 
ectopic sac and one a ruptured sac. In the 11 
other women a mass with a more complex struc- 
ture was found (Fig. 4). Cul-de-sac fluid was 
detected in six echograms. Laparoscopy con- 
firmed ectopic pregnancy in all except one of the 
26 women. This woman had thick adhesions in 
the cul-de-sac and miscarriage was diagnosed by 
curettage. 

None of the 41 women with ectopic pregnancy 
had an intrauterine double sac or eccentric ring 
detected by sonography. A pseudogestational 
sac was found in 12 (29%) of these and it always 
appeared as an irregular centrally located ring. 
In 22 women thick endometrial echoes were 


detected and in seven others a thin linear endo 
metrial echopattern was found. 

None of the 19 women in group C had ar 
adnexal mass or cul-de-sac fluid detected by 
ultrasound on admission. On the basis of the 
clinical findings and an hCG level >2500 i.u 
three women were laparoscoped immediateh 
and an ectopic pregnancy was detected. In lš 
patients serial assessment of hCG levels and 
further ultrasound scan was performed within a 
week. An adnexal mass was detected in eight 
women and ectopic pregnancy was confirmed 
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Fig. 2. Sonograph showing an eccentric ring of 4m 
(arrowhead) in association with a serum hCG level o! 
894 i.u./| (a). Repeated scans confirmed a normal 
intrauterine pregnancy (b and c). B. Bladder: ! 
uterus; DX, right side; SIN, left side: BC, operator 
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Fig. 3. Sonograph showing an ectopic gestational sac 
as an adnexal ring with a thick echogenic contour 
(GS). The left ovary is seen close to the sac 
(arrowhead). 


surgically. In seven the ultrasound picture 
remained unchanged and serial hCG assays 
showed constant or decreasing levels. Curettage 
was performed and a miscarriage was diagnosed. 
One patient did not come for review as required 
but returned as an emergency case with ruptured 
ectopic pregnancy | week later. 

In the total series the ultrasound scan on 
admission identified ectopic pregnancy in 71% 
of the women (29/41). Eight more were correctly 
diagnosed by repeated sonography, thus 90% of 
the ectopic pregnancies were detected by this 
method. 

There were no false positive hCG results and 
trophoblastic tissue was detected in all the 
women. In 24% of the ectopic pregnancies the 
hCG level was below 100 i.u./l and in 25% above 
6500 i.u./l. The lowest hCG level in this group 
was 48 1.u./l and the highest 13 500 i.u./l. In all 
cases in which an empty uterus was observed by 
sonography (groups C, D and E) and the hCG 
level was above 1000 i.u./l, an ectopic pregnancy 
was found. 


Discussion 


The diagnosis of ectopic pregnancy has been 
greatly improved by the introduction of rapid 
and sensitive assay for hCG (Seppälä et al. 1981; 
Stenman ef al. 1982), but ectopic and intra- 
uterine pregnancies cannot be differentiated on 
the basis of the hCG level. By sonography it is 
often possible to locate the pregnancy properly if 
reference to the hCG level is made (Kadar et al. 
1981; Romero et al. 1985). Nevertheless, the 
reliability of this technique can be affected by 
poor display due to obesity or uterine position, 
operator experience and equipment resolution. 


On the basis of a large retrospective study 
Tuomivaara et al. (1986) questioned the value of 
sonography. 

In the present study we used ultrasound find- 
ings to guide the management of suspected ecto- 
pic pregnancy by categorizing the results into 
five groups. No false negative and only one false 
positive result occurred. With this approach 
there was only one unnecessary laparoscopy 
where adhesions had suggested the presence of 
cul-de-sac fluid. 

Fetal echoes were identified by sonography in 
only four ectopic pregnancies. Most of the ecto- 
pic pregnancies were suspected because of the 
presence of cystic adnexal masses characterized 
by a thick echogenic contour (Fig. 3). This sign 
was related to the presence of an unruptured 
ectopic sac and the thick echogenic contour 
observed by sonography is likely to be due to 
chorionic tissue. We found this ultrasonic sign 
reliable in identifying an ectopic gestational sac 
as also suggested by Coleman er al. (19855). In 
the other ectopic pregnancies complex adnexal 
masses were detected (Fig. 4) apparently due to 
bleeding and in women with more massive find- 
ings, due to rupture. This finding is not specific, a 
similar picture is seen with tubo-ovarian 
abscesses, rupture of corpus luteum cysts and 
endometriosis (Laing & Jeffrey 1983). Never- 
theless, the presence of an adnexal mass with an 
empty uterine cavity in combination with a posi- 
tive pregnancy test is strongly suggestive of ecto- 
pic pregnancy and therefore requires surgical 
confirmation. 

In our study the hCG level was below 100 i.u./l 
in 24% of the proven ectopic pregnancies. 
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Fig. 4. Ectopic pregnancy suspected by ultrasound 
because of the presence of complex adnexal mass 
(EC) and an empty uterus (lower U). The left ovary is 
identified (OS). 
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Fig. 5. Algorithm for follow-up and treatment of patients suspected of having an ectopic pregnancy. Decision on 
treatment is based on sonographic findings and assay of serum human chorionic gonadotrophin (S-hCG). IU, 


Intrauterine; US,ultrasound 


Romero et al. (1985b) also found very low hCG 
concentrations in 11-996 of the ectopic pregnan- 
cies ın their series. The use of a hCG assay with a 
low threshold is therefore important. We used 
an immunofluorometric assay with a sensitivity 
of 0-2 1.u./] and a cut-off value of 10 i.u./1 which 
did not give any false negative results. 

Using the double sac sign and identifying 
eccentrically located intrauterine rings as an 
early gestational sac we detected intrauterine 
pregnancy with a predictive value of 100%. In 
fact a gestational sac can be recognized by the 
presence of decidua capsularis and parietalis in 
close apposition which appear at ultrasound as a 
sac surrounded by a double concentric ring 
(Bradley et al. 1982; Nyberg et al 1983). How- 
ever, when the sac is very small, mean diameter 
<10 mm, it is difficult to identify clearly the two 
decidua. In these cases we recognized a real 
intrauterine sac as an eccentrically located trans- 
sonic ring as also indicated Ey Abramovici et al 
(1983). Using these ultrasound criteria, we were 
able to 1dentify a normal intrauterine pregnancy 
or miscarriage at hCG levels below 6500 mi.u./ 
ml, the discriminatory zone suggested by Kadar 
etal (1981) (Fig. 2). This corresponds to 3600 
i.u./1 in our assay (2nd IS). With high resolution 
ultrasound equipment an intrauterine gesta- 


tional sac with a diameter of 4—5 mm has been 
identified at a hCG level of 1800 mi.u./ml (2nd 
IS) (Nyberg et al. 1986). In this study the small- 
est gestational sac observed was 4 mm and the 
corresponding hCG level 894 1.u./l, in associ- 
ation with a normal pregnancy. 

It would be valuable if a lower hCG level 
could be used as 'discriminative zone' because 
the hCG levels in ectopic pregnancies are rarely 
above 6500 mi.u./ml (Cartwright & Dı Pietro 
1984; Romero et al. 1985). In the present study 
we always detected an ectopic pregnancy in the 
absence of a gestational sac and an hCG level 
21000 1.u./l. 

In the presence of an hCG level below the 
‘discriminative zone’ together with a sono- 
graphic picture indicative of neither an intra- 
uterine nor ectopic pregnancy, serial hCG assay 
and ultrasound surveillance is useful (Romero et 
al. 1985). We used a similar approach for the 
patients categorized as group C, and a correct 
diagnosis was reached during follow-up ın all of 
them. Except for one woman, who did not 
attend for follow-up, no tubal rupture occurred. 
By adopting a discriminative hCG level of 
1000 i.u./1 (2nd IS) and ultrasound assessment, 
the number of patients needing further obser- 
vation would be reduced. 
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In conclusion the ultrasound criteria used in 
this study allowed early identification and cor- 
rect management in all patients suspected of 
having ectopic pregnancy. This approach limits 
the number of complications and unnecessary 
surgery. On the basis of these data we suggest 
using the algorithm in Fig. 5. 


Acknowledgments 


This study is supported by a grant from the 
Academy of Finland. 


References 


Abramovici, H , Auslender, R., Lewin, A. & Faktor, 
J. K. (1983) Gestational-pseudogestational sac: a 
new ultrasonic criterion for differential diagnosis 
Am J Obstet Gynecol 145, 377-379. 

Batzer, F. R. & Corson, S. L. (1986) Diagnostic tech- 
niques used for ectopic pregnancy J Reprod Med 
31, 86-93. 

Bradley, W. G., Fiske, C E. & Filly, R. A (1982) The 
double sac sign of early intrauterine pregnancy: use 
in exclusion of ectopic pregnancy. Radiology 143, 
223-226 

Campbell, S., Goswamy, R., Goessens, L. & White- 
head, M. (1983) Real-time ultrasonography for 
determination of ovanan morphology and volume. 
Lancet i, 425-427. 

Cartwnght, P. S. & Di Pietro, D. L. (1684) Ectopic 
pregnancy: changes in serum human gonadotropin 
concentration. Obstet Gynecol 63, 76-80. 

Coleman, B. G., Baron, R.L , Arger, P. H., Arenson, 
R L, Axel, L., Mayer, D. P. & Costello, P. (1985) 
Ectopic embryo detection using real time sonogra- 
phy. J Clin Ultrasound 13, 545-554. 

Kadar, N., DeVore, G. & Romero, R (1981) Discrim- 
inatory hCG zone: its use in the sonographic eval- 
uation for ectopic pregnancy. Obstet Gynecol 58, 
156-161. 

Laing, F C. & Jeffrey, B. R. (1983) Ultrasound eval- 
uation of ectopic pregnancy In Ultrasonography in 
Obstetrics and Gynecology (Callen, P. W., ed.), W 
B. Saunders Company, Philadelphia, pp. 291-304. 

Marks, W. M., Filly, R. A , Callen, P W & Laing, F 
C. (1979) The decidual cast of ectopic pregnancy a 
confusing ultrasonographic appearance  Radiol- 
ogy 133, 451-454 

Nyberg, D A, Laing, F. C., Filly, R. A., Un-Sim- 
mons,M & Brooke, J. Jr (1983) Ultrasonographic 


differentiation of the gestational sac of early intra- 
uterine pregnancy from the pseudogestational sac 
of ectopic pregnancy. Radiology 146, 755-759 

Nyberg, D A., Filly, R. A., Duarte Filho, D. L, 
Laing, F. C & Mahoney, B. S. (1986) Abnormal 
pregnancy: early diagnosis by US and serum 
chorionic gonadotropin levels Radiology 158, 393- 
396. 

Romero, R , Kadar, N., Jeanty, P., Copel, J A, 
Chervenak, F. A., DeCherney, A & Hobbins, J. 
C. (1985a) Diagnosis of ectopic pregnancy: value 
of the discriminatory human chorionic 
gonadotropin zone. Obstet Gynecol 66, 357-360. 

Romero, R , Kadar, N., Copel, J. A, Jeanty, P., 
DeCherney, A. H. & Hobbins, J. C (19855) The 
effect of different human chononic gonadotropin 
assay sensitivity on screening for ectopic preg- 
nancy. Am J Obstet Gynecol 153, 72-74 

Romero, R., Kadar, N , Copel, J. A., Jeanty, P., 
DeCherney, A H & Hobbins, J. C. (1986) The 
value of serial human chorionic gonadotropin test- 
ing as a diagnostic tool in ectopic pregnancy Am J 
Obstet Gynecol 155, 392-394 

Seppdld, M , Ranta, T., Rutanen, E. M., Stenman, 
U-H., Tontti, K. & Chard, T (1981) Improved 
diagnosis of pregnancy-related gynaecological 
emergencies by a rapid human chorionic 
gonadotrophin beta-subunit assay. Br J Obstet 
Gynaecol 88, 138-140 

Stenman, U-H , Tanner, P., Ranta, T , Schroder, J. & 
Seppala, M. (1982) Monoclonal antibodies to 
chorionic gonadotropin. use in a rapid radio- 
immunoassay for gynecologic emergencies. Obstet 
Gynecol 59, 375-378 

Stenman, U-H., Alfthan, H., Myllynen, L. & Sep- 
pala, M. (1983) Ultrarapid and highly sensitive 
time-resolved fluoroimmunometric assay for 
chorionic gonadotropin. Lancet ii, 647-649. 

Tuomivaara, L , Kauppila, A. & Puolakka, J. (1986) 
Ectopic pregnancy: an analysis of the etiology, 
diagnosis and treatment in 552 cases Arch Gynecol 
237, 135-147. 

Weckstein, L. N. (1985) Current perspective on ecto- 
pic pregnancy. Obstet Gynecol Surv 40, 259-272. 

Weckstein, L N., Boucher, A. R., Tucker, H., Gib- 
son, D. & Rettenmair, M A. (1985) Accurate 
diagnosis of early ectopic pregnancy. Obstet 
Gynecol 65, 393-397 

Wexler, S., Yedwab, G., Golan, A. & David, M. P 
(1984) Pseudogestational sac in ectopic pregnancy. 
Acta Obstet Gynecol Scand 63, 63-65. 

Received 6 April 1987 

Accepted 8 August 1987 


British Journal of Obstetrics and Gynaecology 
May 1988, Vol. 95, pp. 503-506 


Is postoperative radiotherapy or maintenance 
chemotherapy necessary for carcinoma of the uterine 


cervix? 


KENJI SHIROMIZU, MASUMI MATSUZAWA, 
MICHIKO TAKAHASHI, OSAMU ISHIHARA 


Summary. The effectiveness of postoperative radiotherapy and adju- 
vant chemotherapy was examined for patients with uterine cervical 
squamous cell carcinoma. Whole pelvis irradiation is unnecessary for 
patients with less than 2/3 of depth of cervical local involvement without 
pelvic regional lymph node metastases. Adjuvant chemotherapy with 
tegafur [1-(2-tetrahydrofuryl)-5-fluorouracil] (600 mg/day) has failed to 
improve the survival of patients with positive lymph node metastases. 


Although excellent results are achieved in 
patients with carcinoma in situ or with early stro- 
mal invasion (stages 0 or Iz) of the uterine cer- 
vix, most patients with advanced stage cervical 
carcinoma or pelvic lymph node metastases have 
a very poor prognosis. In ar: attempt to improve 
their survival, various regimens of postoperative 
radiotherapy and/or adjuvant anti-cancer 
chemotherapy are given. Radiotherapy and 
chemotherapy are associated with serious short- 
and long-term complications, so that the choice 
of treatment should be based on an assessment 
of risk-benefit. In this review paper we have 
tried to identify factors which would permit 
selection of patients who would receive benefit 
from radiotherapy or chemotherapy for cervical 
squamous cell carcinoma. 


Patients and methods 


From 1 November 1975 to 31 December 1983, 
684 patients with uterine cevical carcinoma were 
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treated at Saitama Cancer Center Hospital. Of 
the 328 patients who had surgery, 273 with 
obvious cervicalinvasion (excluding stages 0 and 
Ia) underwent abdominal radical hysterectomy, 
and histopathological examination of both local 
cervical involvement and pelvic lymph node 
metastases. Of the 273 patients 63 had pelvic 
lymph node metastases. Based on the depth of 
cervical invasion, the following classifications 
were adopted; a-type, invasion within 4 depth; 
B-type, from 4 to §; y-type, from § to total depth; 
pm-type, positive invasion of the parametrium 
External whole pelvis radiotherapy by Linac 
(50 Gy) was given to all patients with lymph 
node metastasis, to all those with y-type and 
pm-type invasion, and to some patients with 
a-type and f-type invasion without positive 
lymph nodes. Intravaginal irradiation (up to 
three times) was also given to some patients with 
vaginal involvement. Oral admunistration of 
tegafur [1-(2-tetrahydrofuryl)-5-fluorouracil] 
(600 mg/day) was given to 34 patients with posi- 
tive lymph node metastases. Follow-up data 
were available till death or 31 December 1985. 

The patients were classified according to 
WHO histological findings (Poulsen & Taylor 
1973) and clinical staging was based on the 
FIGO (1971) staging classification. The patients 
considered acceptable for this study had squam- 
ous cell carcinoma (54 patients with and 184 
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Table 1. Clinical data of patients with œ- and -type invasion without lymph node metastasis 


a-type 


No radiotherapy Radiotherapy 


Number of patients 46 
Age (years) mean 49.2 
(SD) (10-0) 
Histological diagnosis 
Keratinizing 9 
Non-keratinizing 
Large-cell 34 
small-cell 3 
Clinical stage 
Ib 37 
IIa 2 
IIb 7 


patients without lymph node metastases), 
excluding adenocarcinoma (19), adeno- 
squamous cell carcinoma (12), undifferentiated 
carcinoma (2) and two patients with squamous 
cell carcinoma whose death was caused by thera- 
peutic procedures. 


Results 
Negative lymph node metastasis 


Clinical data of all patients with œ- end B-type 
invasion without lymph node metastasis are 
shown in Table 1. There were no recurrences in 
the 58 o-type patients, of whom 12 had further 
postoperative radiotherapy (external 1n three 


Table 2. Recurrent sites and lymph node metastasis 


No of positive nodes 


*0/46 
a-type 012 0/1 0/0 


*1/20 
PPO — gg | 


1 
0 
0 
4 3 
y-type 15/53 (2) 4/12 (o) 
9 1 
> 0 
12/35 (o) 6/18 p 
7 4 
Figures in parenthesis are for recurrent sites. Top— 


intrapelvic; middle—intra- and extrapelvic; bottom— 
extrapelvic. "Without radiotherapy. 


pm-type 


B-type 


No radiotherapy Radiotherapy 


12 20 18 
51-8 52-4 46-2 
(10-5) (9-1) (12:3) 
1 1 2 
8 15 14 
3 4 2 
2 14 8 
6 0 3 
4 6 7 


and vaginal in nine) (Table 2). One of 20 B-type 
patients without radiotherapy had a vaginal cuff 
recurrence 3 months after radical hysterectomy. 
That recurrent carcinoma, a large-cell non-kera- 
tinizing carcinoma, was completely eradicated 
by 60 Gy external irradiation and she was well 7 
years after the second treatment (Table 2). 
There were no recurrences in the 18 6-type 
patients who received further postoperative 
radiotherapy (external in 14, external and 
vaginal in three, and vaginal only in one) (Table 
2). 

The recurrence rates in y- and pm-type 
patients were 28-396 and 34-396, respectively. 
Of these the recurrence was extrapelvic in 
73-396 of the patients with y-type and in 58-396 
of those with pm-type invasion (Table 2). 


Positive lymph node metastasis 


Only one of the eight patients with œ- and B-type 
invasion and not more than two positive lymph 
nodes had a recurrence (Table 2). One third of 
both the y- and pm-type patients with not more 
than two positive nodes had a recurrence, but 
7096 of their recurrences were extrapelvic. The 
patients with three or more positive nodes had 
much higher rates of recurrences (72-7-100%). 
All recurrent sites included extrapelvic regions 
(Table 2). 

Postoperative anti-cancer chemotherapy 
(tegafur 600 mg/day) was given to 34 patients 
whereas the other 20 were not given chemo- 
therapy. Figure 1 shows the survival of both 
groups by the Kaplan—Meier method. There was 
no significant difference in survival between 
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Fig. 1. Survival of patients with positive nodes with (---) and without (—) 


chemotherapy. 


chemotherapeutic and non-chemotherapeutic 
groups (Cox-Mantel analysis P=0-103). 


Discussion 


Although pre-operative radiotherapy may erad- 
icate lymph node metastases in some patients 
with cervical carcinoma, it is questionable 
whether postoperative radiotherapy prevents 
local recurrence and improves survival (Lagasse 
et al. 1974; Larson et al. 1987). Since radio- 
therapy also carries some morbidity, indications 
for its use should be based on the relative risk 
and benefit for the patients (Larson et al. 1987). 

The greater the depth of cervical invasion and 
the greater the number of lymph node meta- 
stases, the higher the recurrence rates (Piver & 
Chung 1975). So histological assessment of the 
degree of local carcinoma spread is useful for 
predicting high risk of recurrence. In this study, 
no patient with a-type invasion (involvement 
within inner 4 of cervical wall) without node 
metastasis had a recurrence, irrespective of 
whether or not postoperative radiotherapy was 
given. Of the 20 patients with B-type invasion 
and negative lymph nodes, only one had a 
vaginal cuff local recurrence. In patients with y- 
and pm-type invasion the recurrence rates did 
not differ between those without lymph node 
metastases and those with one or two positive 
lymph nodes. Because in this study y- and 
pm-type patients with or without lymph node 


involvement, and all a- or B-type patients with 
lymph node metastases received postoperative 
external irradiation, it is not clear whether post- 
operative radiotherapy is necessary for reducing 
local recurrence. 

However, adjuvant postoperative radio- 
therapy may benefit patients with pelvic lymph 
node metastases treated with radical hysterec- 
tomy and pelvic lymphadenectomy (Creasman 
et al. 1986; Hogan et al. 1982; Larson et al. 1987). 
It is therefore our current opinion that post- 
operative external radiotherapy could be with- 
held in B-type patients without nodal disease 
with a 5% risk of local recurrence, but that 
radiotherapy is necessary for all patients with y- 
and pm-type invasion and all those with œ- and 
B-type invasion with positive nodes. 

Although postoperative radiotherapy may 
reduce the prevalence of pelvic recurrences and 
improve survival (Creasman et al. 1986; Hogan 
et al. 1982; Larson et al. 1987), most recurrence 
sites in patients with lymph node metastasis are 
extrapelvic (Fuller et al. 1982). So to prevent 
distant metastasis and improve survival, 
systemic administration of anti-cancer drugs is 
thought to be useful (Ueki et al. 1983). Although 
we failed to achieve good results in this respect 
by oral administration of tegafur to patients with 
positive lymph nodes, the search for a drug or 
combination of drugs which can salvage the lives 
of those whose cervical carcinoma has spread to 
the pelvic lymph nodes must continue. 
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Thyroxine concentration and outcome of hyperemetic 


pregnancies 


R. K. H. CHIN, T. T. H. LAO 


Summary. Plasma total thyroxine (TT4) and free thyroxine (FT4) were 
measured in 23 women with hyperemesis gravidarum at presentation, 
on average at about 10 weeks, in the second trimester, and before 
delivery. The first TT4 was raised abnormally in eight women and the 
FT4 in nine, but by the second trimester the TT4 was abnormally high in 
only three although in eight the FT4 remained high. By the third 
trimester all measurements, except one slightly raised FT4, were 
normal. Birthweight was not related to the thyroxine levels but there 
was a weak significant negative correlation between FT4 in the second 
trimester and gestational age at delivery. 


The association between abnormal thyroid func- 
tion and hyperemesis gravidarum has been well 
documented (Bouillon et al. 1982). Although 
thyroid function was found to be unrelated to the 
severity of morning sickness (Evans et al. 1986), 
in some patients the degree of hyperthyroidism 
has been severe enough to warrant antithyroid 
drug treatment (Jeffcoate & Bain 1985; Lao et 
al. 1986). However, the outcome of pregnancy 
has not been correlated with the degree of hyper- 
thyroidism. Since in thyrotoxic patients, the out- 
come of pregnancy is related to the protein- 
bound iodine and resin tri-iodothyronine uptake 
values (Mestman et al. 1974), we examined the 
relation between thyroid hormones and the out- 
come of pregnancy in patients with hyperemesis 
gravidarum. 


Patients and methods 


Twenty-three patients admitted to our hospital 
because of hyperemesis gravidarum were 
included in the study. The mean gestation on 
admission was 9-9 weeks (range 6-20 weeks). 
A sample of blood was taken from each 
patient on admission. Plasma total thyroxine 
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(T T4) was estimated by the Syva EMIT method 
adapted for use on the Cobas-Bio centrifugal 
analyser, and free thyroxine (FT4) was esti- 
mated by radioimmunoassay using commercial 
kits (Diagnostic Products Corporation). Repeat 
blood samples were taken from these patients 
every 2 weeks until the thyroid hormones 
returned to normal levels. Further samples were 
taken at the end of the second trimester and 
between 35 weeks and delivery. 

All the patients were followed up until 
delivery. The gestational age and birthweight at 
delivery were correlated with the TT4 and FT4 
values at presentation (TT4 1 and FT4 1), at the 
end of the second trimester (TT4 2 and FT4 2), 
and before delivery (TT4 3 and FT4 3). 


Results 


At presentation, eight of the 23 hyperemetic 
patients had a TT4 value above our normal 
laboratory reference range for first trimester of 
pregnancy (180-5 nmol/l), and nine of them 
also had a raised FT4 value (230-1 pmol/l). By 
the second trimester, three patients had a TT4 
above the reference range for the second trimes- 
ter of pregnancy (2178.9 nmol/l) but eight 
patients still had a raised FT4 (723-6 pmol/l). By 
the third trimester, all the patients had a normal 
TT4 («188-6 nmol/l) and only one patient had a 
FT4 just above the normal laboratory range for 
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the third trimester (24-7 pmol/l). The highest 
FT4 was present in a patient who presented at 13 
weeks gestation. Her initial FT4 was 100-3 
pmol/l. Her thyroid function remaired abnor- 
mal at 25 weeks and she received an 8-week 
course of carbimazole with good response. Her 
thyroid function then remained normal until 4 
months after delivery when she developed post- 
partum thyrotoxicosis, and she was treated with 
carbimazole and propranolol. In retrospect, this 
patient probably developed Graves’ disease for 
the first time during pregnancy, and the remis- 
sion induced with carbimazole lasted only about 
4 months after delivery. All the other patients 
with hyperthyroxinaemia recovered spon- 
taneously after an interval of between 2 and 11 
weeks. 

Two patients had spontaneous preterm 
labours and were delivered at 36 weeks. 
Another four patients were delivered at between 
37 and 38 weeks after spontaneous labours. The 
rest were delivered between 38 and 42 weeks 
gestation. There was no correlation between the 
birthweight or gestation at delivery and total or 
free thyroxine levels at any stage except for FT4 
2 which showed a weak but significant negative 
correlation (P<0-04) with gestational age at 
delivery (Table 1). 


Discussion 


In pregnant women with untreated hyper- 
thyroidism, the fetus is at risk of preterm labour 
and intrauterine growth retardation (Sugrue & 
Drury 1980) The outcome of the pregnancy in 
these patients appeared to be related to the thy- 
roid hormone levels at presentation and after 
treatment (Mestman et al. 1974). In patients 
with hyperemesis gravidarum, transient hyper- 
thyroidism is common, and it has been shown 
that these women give birth to baties that are 
lighter than those born to hyperemetic women 
with normal thyroid function (Bouillon et al. 
1982). On the other hand, Lao et al. (1987) 
reported that the outcome of pregnancies in 
patients with transient hyperthyroidism associ- 


ated with hyperemesis gravidarum was not sig- 
nificantly different from that in patients without 
hyperthyroxinaemia. However, in that study we 
did not examine the relation between the actual 
thyroid hormone levels and the fetal outcome; it 
is possible that the lower birthweight reported 
for hyperthyroxinaemic hyperemetic women 
may in fact be related to asmaller gestational age 
at delivery in some of these women. 

In the present longitudinal study we followed 
up the changes 1n total and free thyroxine levels 
in these patients. It was found that the outcome 
of pregnancy was unrelated to the severity of 
hyperthyroxinaemia at presentation, although 
there was a Significant negative correlation 
between free thyroxine concentration at the 
second trimester and gestation at delivery, but 
not with birthweight. This finding suggests that 
although transient hyperthyroidism does not 
lead to intrauterine growth retardation, hyper- 
thyroxinaemia persisting into the second trimes- 
ter may affect the duration of pregnancy. 
Although only two patients (8:796) with hyper- 
thyroxinaemia were delivered before 37 weeks, 
six patients (26-1976) had spontaneous labour 
before 38 weeks, suggesting that preterm labour 
may occur often enough to warrant special atten- 
tion to be paid to these patients. It is useful to 
monitor total and free thyroxine levels into the 
second trimester. If the free thyroxine level is 
still high, there is a considerable risk of preterm 
labour and these patients need to be monitored 
closely and to have delivery arranged in a 
hospital. 

Although antithyroid treatment is highly 
effective for symptomatic control (Jeffcoate & 
Bain 1985; Lao et al. 1986), there 1s still no 
evidence to show that this treatment will alter 
the outcome of pregnancy (Bouillon et al. 1982). 
Our experience showed that most patients with 
transient hyperthyroidism of pregnancy had 
spontaneous resolution of their hyperthyroid- 
ism, and treatment should be withheld unless the 
abnormality persists into the second trimester. 
However, patients requiring antithyroid treat- 
ment should be reassessed up to 1 year post- 


Table 1. Correlation (r) between total (TT4) and free thyroxine (FT4) concentration and outcome of pregnancy 


TT4 1 TT4 2 
Birthweight —0-048 —0-266 
Gestation at delivery —0-051 —0-259 


* P = (0384 (t-test). 


1143 FT4 1 FT4 2 FT4 3 
—0 176 —0-274 —0-268 —0-022 
0-006 —0-252 —0-434* 0-005 


partum to exclude cases of Graves’ disease 
presenting as hyperemesis gravidarum. 
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Patterns of growth of uterine leiomyomas during 
pregnancy. A prospective longitudinal study 


ARIEL AHARONI, 


ALEXANDER REITER, DAVID GOLAN, 


YOAV PALTIELY, MORDECHAI SHARF 


Summary. In a prospective study 32 leiomyomas (fibroids) in 29 preg- 
nant women were examined with ultrasound every 3-8 weeks. Each 
patient had between 3 and 6 scans (mean 4-4) during the course of 
pregnancy, and 13 patients had a final scan at 6 weeks postpartum. An 
individual growth curve was established for each tumour and the pat- 
terns of growth were analysed. No increase in size during the pregnancy 
was observed in 25 fibroids (78%). Only 7 (22%) increased in size but by 
no more than 25% of the initial volume. At 6 weeks postpartum the size 
of the fibroids did not differ significantly from the size during pregnancy. 


Leiomyomas or fibroids are the most common 
uterine tumours and they are often associated 
with pregnancy (Jones & Jones 1982. There 1s a 
common belief that uterine fibroids grow during 
pregnancy (Pritchard et al. 1985; Moore & Mor- 
ton 1986), but prospective data to support this 
belief are lacking. To check this assumption we 
have examined the growth pattern of 
leiomyomas during pregnancy in a prospective 
longitudinal study. We also studied the relation 
between the growth pattern and complications of 
pregnancy. 


Patients and methods 


The study population consisted of 29 pregnant 
women between 25 and 39 years of age (mean 33) 
who either were known to have uterine fibroids 
before pregnancy or were found to have them on 
routine ultrasound examination. Three of these 
patients had two distinct myomas each, so in all, 
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32 fibroids were followed in the study. We only 
included patients who had their initial scan 
during the first half of pregnancy (between 7 and 
20 weeks gestation, mean 14-9 weeks). They 
were examined with ultrasound every 3-8 weeks 
throughout the pregnancy. Each patient had 
between 3 and 6 measurements (mean 4-4), and 
about half of them had a final one at 6 weeks 
postpartum. 

All the scans were performed by the same 
examiner, with the use of an Aloka SSD-256 real 
time linear scanner. Each fibroid was photo- 
graphed in two different perpendicular planes, 
and the volume of the tumour was calculated 
according to the formula for the volume of an 
ellipsoid as illustrated in Fig. 1. 

The volume of each fibroid was plotted against 
the gestational age and a growth curve was estab- 
lished. All the women were asked to report any 
symptoms such as uterine contractions, abnor- 
mal bleeding and abdominal pain; these were 
recorded and related to the pattern of growth. 
Every woman was scheduled to have an ultra- 
sound scan 6 weeks after delivery and this was 
compared with the last measurement before 
delivery. Analysis of the data included a percent- 
age calculation of the volume change for each 
fibroid. 

The accuracy of the measurements was con- 
firmed in two ways. First, before starting the 


š- 


Fig. 1. Calculation for the volume (V) of an ellipsoid 
4rabc 
— 3 
where x = 3:14 and abc are the radit 


study we made ultrasound measurements of 
fibroids in non-pregnant women scheduled for 
hysterectomy, and compared the linear measure- 
ments to the actual diameters of the fibroids after 
surgery. We found excellent correlation between 
these measurements. Second, in the six women 
who were delivered by caesarean section the 
fibroids were found to be the same size as was 
shown by the ultrasound measurements. 


Results 


Growth patterns 


The growth curve of each single fibroid during the 
pregnancy is shown in Fig. 2. The change in size 
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that occurred between the first and last measure- 
ment for each fibroid, starting with the smallest 
one (volume 7 cm?) and ending with the largest 
one (volume 700 cm?) 1s illustrated in Fig. 3. 

Three different patterns of change could be 
identified. (i) Fibroids that grew by more than 
10% of the initial volume. There were seven 
fibroids (22%) with this growth pattern but none 
of them increased by more than 25% from the 
initial volume. (1i) Fibroids that changed in size 
by less than 10% of the initial volume. There were 
19 fibroids (59%) included in this group. (ii1) 
Fibroids that decreased in size by more than 10%. 
Six fibroids (19%) showed a reduction ın their 
size and the maximum reduction was 20%. 


Postpartum assessment 


Of the 29 women 13 were scanned 6 weeks after 
delivery and the fibroid was clearly detected in 
only five of them. Figure 4 compares the first and 
last measurements with the postpartum measure- 
ment of these five fibroids. The other eight 
fibroids could not be distinguished from the rest 
of the uterus which appeared uniformly 
enlarged. 


Clinical assessment 


Of the 29 women 20 (70%) complained at least 
once during pregnancy of mild generalized 
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Fig. 2. Growth curves for 32 fibroids during pregnancy. 
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Fig. 3. Volume of 32 fibroids at first and last measurements 


volume.) W, Initial volume; B, final volume. 


abdominal pain that did not require medication. 
Only three women required hospitalization for 
severe abdominal pain. They were successfully 
treated with bed-rest and analgesia. 

Three women had preterm labours. One gave 
birth to twins at 35 weeks gestation and the other 
two had spontaneous deliveries at 36 weeks. 
There were no newborns below the 10th centile 
for birthweight. There were no obstetric compli- 
cations such as placenta praevia or early separa- 
tion of placenta. The caesarean section rate was 
20%. 


Discussion 


There are a number of difficulties with the ultra- 
sound diagnosis of fibroids during pregnancy. In 
the first trimester the fibroids may resemble 
tumours of the ovary, benign or malignant, and 
this is especially true for the corpus luteum of 
pregnancy. The cornua of a bicornuate uterus or 
localized areas of myometnal contractions may 
be mistaken for a fibroid (von Mickey 1977). In 
our series, the fibroids were followed serially and 
such mistakes were soon recognized. 

In our prospective study we noted an increase 
in fibroid size during pregnancy in only 2225, but 
none of the fibroids increased by more than 25% 
of the initial volume. On the other hand, 19% of 
the fibroids decreased in size and the maximum 
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reduction was less than 20%. Comparing the 
total volume of the fibroids calculated at the first 
ultrasound scan with the total volume calculated 
at the last scan showed a 3% increase in volume, 
which was not statistically significant. 

Nearly 60% of the fibroids did not change in 
volume. A fibroid was considered unchanged if 
its volume on the last scan was within +10% of 
the first measurement. We arrived at this value of 
10% on empirical grounds by analysing the preci- 
sion of our measurements and we believe that itis 
a good estimate for the theoretical precision. If 
20% was the value chosen, nearly all the fibroids 
would be categorized as unchanged. 

Measurements of fibroids during pregnancy 
have been available only in the last decade 
because of the improvement of ultrasound scan- 
ners. For this reason, data on fibroid growth in 
pregnancy are scarce, and we have not been able 
to find other prospective studies on the subject. 
However, in three recent retrospective studies 
the same pattern of fibroid growth has been 
observed. Muram et al. (1980) reported that 93% 
of the fibroids did not change during pregnancy, 
and in a larger series Winer-Muram et al. (1983) 
found no change in fibroid size in 92% of the 
women. Noia et al. (1983) reported a change in 
myoma size in only 11% of their series. These 
reports and our own findings are in contrast to the 
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Fig. 4. Postpartum volume of fibroids compared with first and last volume (The numbers show the percentage 
change from the last volume ) W, Initia] volume; BS, final volume, Bl, postpartum volume. 


widespread opinion that fibroids grow during 
pregnancy. 

In the series mentioned above, the fibroid vol- 
ume was not calculated, and the magnitude of 
change was not stated. In cur experience most 
fibroids changed shape during pregnancy, mainly 
from a spherical shape to a more flattened or 
elongated ellipsoid, without changing their vol- 
ume. We feel that a longitudinal study of fibroid 
diameter instead of volume cannot describe the 
change 1n fibroid size accurately. 

It has been supposed that uterine fibroids 
become enlarged during pregnancy under the 
influence of oestrogens, andit has been suggested 
that such continuous growth is the cause of com- 
plications in pregnancy Our findings showed no 
growth of fibroids during the second and third 
trimesters. We could not investigate growth 
changes during the first trimester as only six 
women were scanned before 12 weeks gestation 
and none of them before 7 weeks. However, con- 
sidering that at 6 weeks postpartum, we could not 
detect any decrease in fibroid size in the five 
women examined, it 1s likely that there was also 
no increase in fibroid size during the first 
trimester. 

There were no major clinical complications 
during pregnancy or ın labour except fora slightly 
higher caesarean section rate. We conclude 
therefore that a pregnant woman with uterine 


fibroids can expect no unusual growth of these 
tumours, and in most cases,.an uncomplicated 
pregnancy and labour. 
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Insulinoma and pregnancy. Case report 


P. J. HALE, 


Case report 


A 41-year-old patient who had three children 
developed symptoms suggestive of hypo- 
glycaemia with dizziness and double vision in the 
early morning soon after becoming pregnant for 
the fourth time. At 11 weeks gestation she had a 
missed abortion. Histology of the fetus revealed 
no obvious abnormality, and her hypoglycaemic 
symptoms subsided. Symptoms returned 4 
months later with increasing frequency and the 
diagnosis of insulinoma was confirmed with the 
finding of an 18h fasted blood glucose of 
1:9 mmol/l with a simultaneous serum insulin 
concentration of 63 mU/I. 

While plans were being made for surgical 
management she conceived again and this time 
her symptoms of hypoglycaemia remitted with 
the onset of pregnancy, though the first trimester 
was complicated by severe nausea and vomiting 
requiring in-patient care and the use of both oral 
and parenteral antiemetics. Throughout preg- 
nancy she was advised to avoid alcohol and was 
electively fed at 03.00 hours. On this regimen 
pregnancy progressed normally with no episodes 
of symptomatic hypoglycaemia. Fasting blood 
glucose in hospital during the first trimester 
ranged from 1-9 to 6-4 mmol/l (mean 4-2 mmol/l; 
n = 20), and subsequent fasting home blood 
glucose measurements using BM 20-800 sticks 
(Boehringer Corporation (London) Ltd, Lewes, 
East Sussex) were reported to be around 
4-4 mmol/l. At 36 weeks she went into spon- 
taneous labour and was delivered of a normal 
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2-78 kg male 1nfant (30th centile for gestational 
age) with Apgar scores of 8 at 1 min and 10 at 5 
min. 

At booking (12 weeks gestation) she weighed 
58-7 kg with a height of 145 cm, and at delivery 
weight was 67-4 kg (36 weeks gestation). Pater- 
nal height was 167 cm. 

With the commencement of breast-feeding 
early morning symptoms of hypoglycaemia 
returned such that breast-feeding had to be dis- 
continued. This was associated with a marked 
increase in appetite and difficulty in losing 
weight postpartum. She was referred for surgical 
treatment. At this stage she weighed 57:2 kg 
(120% IBW). 

The diagnosis of insulinoma was substantiated 
with fasting blood glucose of 1-6 mmol/l and 
simultaneous plasma insulin concentrations of 
25 mU/l. Skull and chest radiographs were 
normal, as were measurements of prolactin, 
growth hormone, cortisol, glucagon, pancreatic 
polypeptide, neurotensin, VIP and gastrin. Uri- 
nary metanephrines concentration was below 
the limit of detection. 

Attempts at pre-operative tumour localiza- 
tion by angiography and abdominal CT scanning 
failed to demonstrate a tumour. Atlaparotomy a 
1 cm firm nodule was identified in the mid-part 
of the body of the pancreas and a hemi- 
pancreatectomy was performed. Histology con- 
firmed the nodule to be an islet cell tumour and 
immunoperoxidase staining showed most of the 
tumour to be positive for insulin with a lesser 
amount of glucagon and a small amount of 
alpha-somatostatin. Postoperative recovery was 
unremarkable. Four months postoperatively she 
weighed 54-5 kg (114% IBW). 


Laboratory findings 


Postpartum 12-h metabolic profiles were per- 
formed before and 4 months after tumour 
removal for measurement of insulin, glucose and 
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markers of fat metabolism non-esterified fatty — and within a few years case reports appeared in 


acids (NEFA), glycerol and ketone bodies. the literature (Shih-Hao & Hsiao-Chien 1925; 
After an overnight fast, blood samples were Wilder et al. 1927; Whipple & Frantz 1935). 
taken through an indwelling intravenous can- ^ Spontaneous hypoglycaemia due to insulin 


nula at 30-min intervals from 08.30 hours (fast- 
ing) until 20.00 hours during a normal day with 
three main meals and two snacks. For each 
sample 2 ml of whole blood was mixed with 5 ml 
ice-cold 5% (v/v) perchloric acid and refriger- 
ated immediately for measurement of inter- 
mediary metabolites and 5 ml was placed in a 


adn t al. 1939; Pompen et al. 1946; Serrano-Rios er 
lithium heparin tube, centrifuged and plasma ° ub S | 
stored at —20°C for measurement of non- al: 1976; Rubens et al. 1977, Wilson & Hugh: 


esterified fatty acids and insulin. 1983; Osei et al. 1984; Shaw et al. 1985; Galun ef 


Blood glucose, lactate, pyruvate, alanine, al. 1986) (Table 2) and no clear guidelines for 
glycerol and 3-hydroxybutyrate were assayed in Management emerge. f f , 
the perchloric acid extract by continuous-flow In most patients, symptoms, if not diagnosis, 
fluorometric methods (Lloyd et al. 1978). Pre-dated pregnancy and tended to become 
Acetoacetate was assayed in the perchloric acid more severe with pregnancy necessitating defini- 
extract by a spectrophotometric method (Price tive treatment with laparotomy and pancreatic 
et al. 1977) within 36h of sampling. The sum of exploration during pregnancy. Amelioration of 
3-hydroxybutyrate and acetoacetate con- symptoms with pregnancy has been reported 
centrations is referred to as total ketone bodies (Cambell et al. 1939; Pompen et al. 1946), and 
concentration. Non-esterified fatty acids were this was seen in our patient. The first trimester of 
measured by a radio-cobalt soap method (Turn- pregnancy was complicated by marked nausea 
ell et al. 1980). Pre-pregnancy insulin con- and vomiting, and in-patient care with elective 
centration was measured by the supra-regional ^ feeding in the early hours of the morning was 


assay service, plasma insulin during metabolic ^ advised. With this regimen no symptoms or signs 
profiles was measured by a double antibody ` gr hypoglycaemía were evident. 


radioimmunoassay method (first antibody— The risk of maternal hypoglycaemia to the 


guinea-pig anti-human insulin antibody, Well- fetusienotwalldeatsad. Me 
j . Meyer (1966) has exam- 
come Reagents Ltd (Beckenham, Kent); second ined this situation in pregnant psychiatric 


antibody—donkey anti-guinea-pig IgG anti- patients receiving insulin shock treatment and 


sale Sundays, Mayem «05. Cilgon, concluded that hypoglycaemia before 10 weeks 
Fasting and 12-h mean values for plasma zestauon, laran waw aia np ux 
insulin, blood glucose and intermediary meta- Hon and In ee pucmder ty) 
bolites pre- and 4 months postoperatively are Werte kenn E Canta apo es 
shown in Table 1 fetal development. We cannot exclude that the 
` miscarriage which preceded the successful preg- 

Discussion nancy was related to hypoglycaemia but it is of 
The theoretical possibility of endogenous hyper- interest that fetal histology failed to show any 
insulinaemia was postulated by Harris (1924), evidence of congenital malformation. Indeed 


secreting pancreatic adenomata is now well 
recognized although rare with an estimated 
annual incidence of around 1 per million (Kavlie 
& White 1972; Frerichs & Creutzfeld 1976). 
Information on pregnancy in patients with 
insulinoma is confined to case reports (Cambell 


Table 1. Fasting and 12-h mean concentrations of plasma insulin, blood glucose and intermediary metabolites 
before and 4 months after removal of an insulinoma 


Plasma Blood Blood Blood Blood Blood Blood Plasma 
insulin glucose lactate pyruvate alanine glycerol TKB NEFA 
(mUA) (mmol/l) (mmol/l) (mmol/l) (mmol/l) (mmol/l) (mmol/l) (mmol/l) 


Fasting 
Before removal 19-8 2:6 1-19 0 051 0-177 0-147 0-097 0-79 
Four months after removal 2-4 4:8 1-22 0-042 0-321 0-094 0-071 0-84 
Twelve-hour mean 
Before removal 26-3 5-1 1-02 0-059 0-264 0-087 0-069 0-55 
Four months after removal 15-5 5-8 1-09 0-048 0-332 0-053 0-077 0-50 
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the case reported by Galun et al. (1986) suggests 
that maternal hypoglycaemia throughout preg- 
nancy may not necessarily be harmful to the 
fetus. 

The metabolic profile in our patient post- 
partum, after the recurrence of symptomatic 
hypoglycaemia, showed marked fasting hypo- 
glycaemia but near norma! 12-h mean glucose 
concentration. In addition the  hyperin- 
sulinaemia, that was evident both fasting and 
throughout the day, was not associated with sup- 
pression of lipolysis or ketogenesis since values 
for plasma NEFA, and blood glycerol and total 
ketone bodies concentration were similar before 
and 4 months after tumour removal. These find- 
ings imply that provided fasting hypoglycaemia 
is avoided there is adequate supply of energy 
generating substrates. The notable exception to 
this was the gluconeogenic precursor alanine 
which was reduced by 45% in the fasted state 
and by 20% over the 12h. This may reflect the 
counter-regulatory effect of increased circu- 
lating glucagon concentration (Hayashi et al. 
1977) which is known to increase hepatic alanine 
uptake and reduce blood alanine concentration 
(Malette et al. 1969; Felig 1973). 

In conclusion this report illustrates that the 
symptoms of hypoglycaemia in insulinoma may 
remit with pregnancy, and allow successful out- 
come with conservative treatment. The post- 
partum metabolic profiles suggest that 
management should be directed at the avoid- 
ance of fasting hypoglycaemia. Taken in con- 
junction with previous case reports, it would 
seem that severity of symptoms remains the 
major indication for surgical intervention and 
treatment of insulinoma during pregnancy. 


References 


Cambell, W. R., Graham, R. R. & Robinson, W. L. 
(1939) Islet cell tumors of the pancreas Am J Med 
Sci 198, 445-454. 

Felig, P. (1973) The glucose-alanine cycle. Metabolism 
22, 179-207. 

Frerichs, H. & Creutzfeldt, W. (1976) Hypo- 
glycaemia. 1. Insulin secreting tumours. Clin 
Endocrinol Metab 5(3), 747-767. 

Galun, E, Ben-Yehuda, A., Berlatzki, J., Ben- 
Chetrit, E. & Gross, D. J. (1986) Insulinoma com- 
plicating pregnancy: Case report and review of the 
literature. Am J Obstet Gynecol 155, 64-65. 

Harris, S. (1924) Hyperinsulinism and dysinsulinism. 
JAMA 83, 729-733. 


Insulinoma and pregnancy 517 


Hayashi, M., Floyd, J. C. Jr, Pek, S. & Fajans, S. S. 
(1977) Insulin, proinsulin, glucagon and gastrin in 
pancreatic tumors and in plasma of patients with 
organic hyperinsulinism. J Clin Endocrinol Metab 
44, 682-694. 

Kavlie, H. & White, T. T. (1972) Pancreatic islet beta 
cell tumours and hyperplasia: Experience in 14 
Seattle hospitals. Ann Surg 175, 326-335. 

Lloyd, B., Burrin, J., Smythe, P & Alberti, K G. M 
M. (1978) Enzymic fluorometric continuous-flow 
assays for blood glucose, lactate, pyruvate, 
alanine, glycerol and 3-hydroxybutyrate. Clin 
Chem 24, 1724-1729. 

Malette, L. E., Exton, J H. & Park, C. R. (1969) 
Effects of glucagon on amino acid transport and 
utilisation in the perfused rat hver. J Biol Chem 
244, 5724-5728. 

Meyer, C. M. (1966) The question of hypoglycaemic 
embryopathy. Gynaecologia 161, 110-115. 

Osei, K., Kramer, D. S., Malarkey, W B. & Falko, J. 
M. (1984) Pregnancy complicated by insulinoma. 
Am J Med Sci 288, 133-135. 

Pompen, A. W. M , Jansen, C. A L. & Dhout, J 
(1946) Adenoma of the islets of Langerhans and 
pregnancy. Acta Med Scand 124, 334-347. 

Price, C. P., Lloyd, B. & Alberti, K. G. M. M. (1977) 
A kinetic spectrophotometric assay for rapid deter- 
mination of acetoacetate in blood. Clin Chem 23, 
1893-1897. 

Rubens, R., Carlier, A , Thiery, M. & Vermeulen, A. 
(1977) Pregnancy complicated by insulinoma Br J 
Obstet Gynaecol 84, 543-547. 

Serrano-Rios, M., Cifuentes, I , Prieto, J. C., de Oya, 
M., Navarro, V. & Marin, G. (1976) Insulinoma in 
a pregnant woman. Obstet Gynecol 47, 361-364. 

Shaw, D. L., Bernene, J L., Williams, J W., North, 
C. Q & Palestrant, A. M. (1985) Insulinoma in 
pregnancy. Ariz Med 42, 406-408. 

Shih-Hao, L. & Hsiao-Chien, C. (1925) Hypo- 
glycaemia. Report of a case unassociated with 
insulin administration. Arch Intern Med 36, 146- 
148. 

Turnell, D. C., Price, C. P. & France, M. M. (1980) A 
*Co-soap assay for plasma total non-esterified 
fatty acids compared with a gas-liquid chro- 
matographic method. Clin Chem 26, 1879-1882. 

Whipple, A. O. & Frantz, V. K. (1935) Adenoma of 
islet cells with hyperinsulinism. Ann Surg 101, 
1299-1335. 

Wilder, R M , Allan, F. N., Power, M. H. & Robert- 
son, H. E. (1927) Carcinoma of the islands of the 
pancreas. Hyperinsuhnism and hypoglycemia. 
JAMA 89, 348-355. 

Wilson, J. D. & Hugh, T. B. (1983) Pregnancy compli- 
cated by an insulinoma Aust NZ J Obstet Gynaecol 
23, 176-179. 


Received 3 July 1987 
Accepted 11 September 1987 


British Journal of Obstetrics and Gynaecology 
May 1988, Vol. 95, pp 518-520 


Maternal death from constrictive pericarditis 15 years 
after radiotherapy. Case report 


S.F. GRAY, M.F. MUERS, J.S. SCOTT 


Case report 


A 29-year-old primigravid patient had had a 
large, inoperable mediastinal reticulum cell sar- 
coma with spinal metastases treated with high- 
dose radiotherapy and multiple courses of quad- 
ruple chemotherapy (vincristine, mustine, 
procarbazine and prednisone) 15 years pre- 
viously. She was considered cured. At 27 weeks 
gestation she was admitted to hospital with a 
history of cough and blood-streaked green 
sputum for 3 weeks and pleuritic shoulder tip 
pain for 12h. She was mildly dyspnoeic with a 
blood pressure of 120/80 mmHg There was no 
evidence of pulmonary embolism on the elec- 
trocardiogram. The chest radiograph showed 
extensive collapse/fibrosis and some cavitation 
in the right upper lobe, and review of previous 
films showed some progression of these changes 
since the 1970s. The changes were attributed 
initially to the patient’s previous radiotherapy. 
The haemoglobin was 10-3 g/dl anc the white 
cell count 9.9x107/ul. Pulmonary infection with 
pleurisy was diagnosed and she was treated with 
cephradine, but the sputum cultures set up then 
failed to grow any pathogens. 

Her condition did not improve and in a few 
days signs of right heart failure developed. Small 
pulmonary emboli were suspected and a 
restricted perfusion lung scan showed small 
defects. Intravenous heparin therapy was 
started. Immediately after this a report was 
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received that acid-alcohol-fast bacilli had been 
detected in two separate sputum samples, and so 
antituberculous therapy was commenced. How- 
ever, her condition continued to deteriorate and 
6 days after admission she was more dyspnoeic, 
the jugular venous pressure was markedly 
raised, the pulse rate was 110 beats/min and the 
blood pressure had fallen to 90/60mmHg. A 
loud pericardial fnction rub became evident. 
Echocardiography showed some evidence of a 
thickened pericardium but only a small pericar- 
dial effusion. Right ventricular function 
appeared normal and the appearances were not 
at that time typical of constrictive pericarditis. 

The clinical signs suggested constrictive peri- 
carditis, thought probably to be tuberculous in 
nature. The heparin was stopped because of fear 
that intrapericardial haemorrhage might aggra- 
vate the constriction. The patient was trans- 
ferred urgently to the Regional Cardiothoracic 
Unit. A repeat 2-D echocardiogram again con- 
firmed thickened pericardium with some restric- 
tion in the movements of the right ventricle. 
There was also evidence of a thickened endocar- 
dium. The appearances were consistent with 
tuberculous pericarditis. 

A limited nght cardiac catheterization was 
performed. This showed a patent superior vena 
cava. On the atrial pressure tracing there was a 
steep x/y descent and identical high diastolic 
pressures (>25 mmHg) in the right atrium, right 
ventricle and pulmonary artery confirming a 
diagnosis of constrictive pericarditis. 

Despite realization of the risks of the pro- 
cedure in this case, pericardiectomy was 
attempted in view of the continued clinical dete- 
rioration. At thoracotomy there were dense 
adhesions over the pericardium and encasing the 


. superior vena cava. On trying to free these, 


uncontrollable bleeding occurred from the vena 
cava which proved fatal. An immediate cae- 
sarean section was performed but the baby 


weighed 1250 g, was in poor condition and sur- 
vived only 12h. 

Maternal autopsy revealed extensive pericar- 
dial fibrosis with fibrinous change and endocar- 
dial fibrosis. The right lung had a contracted and 
solidly fibrosed upper lobe with histological fea- 
tures of interstitial fibrosis and chronic inflam- 
mation with giant cells. There were some 
intrapulmonary thromboses of small arteries. 
The dense fibrosis extended to the pleura and 
chest wall at the root of the neck on the right, 
and encased the superior vena cava. The left 
lung showed only one small area of fibrosis and 
acute inflammation in the upper lobe, together 
with evidence of an early microinfarct in the 
lower lobe. No evidence of tuberculosis or 
malignancy was found. The pericardial and 
endocardial changes were regarded as secondary 
to radiotherapy, and the lung changes as due to 
chemotherapy and radiotherapy with superad- 
ded microinfarcts. Culture of the sputum pro- 
duced atypical acid-fast bacilli, identified post 
mortem as belonging to the Avium-intra- 
cellulare-scrofulaceum group of opportunistic 
mycobacteria; this was confirmed on a duplicate 
slope. 

Death was attributed to the combination of 
pregnancy and the effects of the treatment of the 
malignant tumour 15 years previously. 


Discussion 


Relatively young patients now have a much 
improved prospect of survival following aggres- 
sive treatment of certain malignant conditions. 
Such women may then seek advice regarding 
possible problems with childbearing. These have 
been reviewed by Barber (1981) and, provided 
ovulation has been shown to be occurring reg- 
ularly, the outlook for achieving pregnancy and 
completing it successfully is surprisingly good in 
most cases. However, a particular, but little 
known, risk exists when pregnancy occurs in 
women who have had thoracic radiation. The 
resulting fibrosis may cause pericardial con- 
striction (Stewart & Fajardo 1984) which may 
precipitate circulatory failure with the cardiac 
expansion induced by a pregnancy. In our 
patient such an effect proved fatal 14 years after 
the treatment. 

Certain agents used in cancer chemotherapy 
are cardiotoxic, particularly doxorubicin (Kan- 
trowitz & Bristow 1984), and this may contrib- 
ute. The pericarditis which may develop as a 
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complication of mediastinal radiotherapy (Stew- 
art & Fajardo 1984) is dose related and may 
present with immediate acute inflammation and 
effusion or as late constrictive disease. Cases 
have been reported presenting as long as 17 
years (Scott & Thomas 1978) and 45 years (Haas 
1969) after treatment. This late form is the more 
serious and is frequently associated with endo- 
cardial or myocardial fibrosis. Once signs of con- 
striction develop the outcome may be rapidly 
fatal (Coltart et al. 1985). Pericardectomy 1s the 
treatment of choice, but associated cardiac fibro- 
sis can reduce the prospect of it being successful. 
Very dense retrosternal and pericardial adhe- 
sions may make the operation hazardous but 
pregnancy itself is not a contraindication. 

Richardson et al. (1970) reported a patient 
with tuberculous pericarditis who had a success- 
ful pericardectomy at 24 weeks gestation. 
Another 20-year-old patient had an uncompli- 
cated pericardectomy performed at 32 weeks 
gestation (Watson et al. 1980). She had been 
treated with radiotherapy for Hodgkin’s disease 
6 years previously. This had been given to 
affected cervical and axillary nodes, as well as to 
spleen and aortic nodes but not directly to the 
mediastinum. She gave birth to a healthy live 
infant shortly after the operation. 

The unsuccessful outcome in our patient was 
probably related to the large dose of direct medi- 
astinal radiotherapy and the precise site and 
extent of the original growth. The note on the 
original thoracotomy indicated that the tumour 
was extremely large, infiltrating the pericar- 
dium, sternum and chest wall and compressing 
the superior vena cava. The very dense fibrosis 
surrounding the superior vena cava was presum- 
ably due to resolution of the malignant tissue. 
The additional load on the cardiovascular 
system posed by pregnancy with consequent 
increased cardiac volume precipitated the 
effects of acute pericardial constriction. These 
were aggravated by respiratory infection and/or 
pulmonary micro-emboli. In retrospect 1t seems 
that the finding of acid-alcohol-fast bacilli in the 
sputum was merely a confusing factor as the 
bacilh cultured were eventually identified as 
belonging to an opportunistic group of 
organisms. 

It is clearly the case that patients who have had 
mediastinal radiotherapy and who achieve preg- 
nancy run the risk of radiation-induced pericar- 
dial constriction presenting as a serious problem 
even many years after radiation. This should be 
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taken into consideration when counselling such 
patients concerning pregnancy. Once pregnant, 
they need careful cardiovascular assessment and 
monitoring. The risks of operation to relieve the 
constriction are probably not specific to preg- 
nancy and relate to the intrathoracic pathology. 
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Pre-operative treatment of an abdominal wall 
endometrioma with nafarelin acetate. Case report 


S. H. KENNEDY, J. BRODRIBB, A.M. GODFREY, D.H. BARLOW 


Case report 


A 27-year-old woman presented with an abdom- 
inal wall endometrioma and secondary infer- 
tility. She complained of dysmenorrhoea, deep 
dyspareunia and cyclical lower abdominal pain. 
She last used the combined oral contraceptive 2 
years earlier. 

In 1977, at another hospital, she had an 
abdominal hysterotomy for termination of a 
14-week pregnancy. She presented in 1978 with 
abdominal pain of uncertain origin. A tender 
abdominal scar nodule was noted in 1981 and 
excised in 1983; histology showed endo- 
metriosis. Although the area healed well it 
became painful again in 1984. She wanted to 
conceive but was anovulatory. She took 
clomiphene which exacerbated her symptoms so 
that, in 1985, she was given danazol 200 mg three 
times daily, but for only 3 months because of 
severe side-effects. 

On examination, in 1986, there was a tender 
mass, 7-5cm in diameter, above her Pfan- 
nenstiel incision. The pelvis was tender and the 
pouch of Douglas indurated. She started taking 
intranasal nafarelin acetate 200 ug twice daily 
and was amenorrhoeic thereafter. Within 1 
month her symptoms were improving; 
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oestradiol levels were in the menopausal range 
(<70 pmol/l) and she was having daily hot 
flushes which were well tolerated. After 6 
months treatment, the lesion was the same size 
and still tender. Computer-assisted tomography 
showed the lesion to be 7-5 cm in diameter and 
2-5 cm deep, involving the entire depth of the 
anterior abdominal wall (Fig. 1). She had signifi- 
cant continuing pain and after lengthy discussion 
she opted for excision of the lesion with plastic 
surgery to reconstruct the abdominal wall. 

At operation, a vertical skin elipse was incised 
with 3 cm clearance of the involved skin. The 
incision was deepened shelving laterally to clear 
the palpable mass continuing through sub- 
cutaneous fat, fascia, muscle and peritoneum. 
An area of adherent omentum beneath the mass 
was excised in continuity with the main specimen 
(Fig. 2). A few small deposits of endometriosis 
in the pouch of Douglas were cauterized; the 
pelvis was otherwise free of disease. Reconstruc- 
tion was carried out using a turn-down flap of the 
upper right anterior rectus sheath reinforced by 
a nylon darn. Subcutaneous tissue and skin were 
then closed as a single vertical left paramedian 
scar. The lesion was a7 x 7 X 5 cm mass of con- 
nective tissue with blood-filled cavities; histo- 
logy showed evidence of recent haemorrhage 
and mitotic activity in some endometrial glands. 

Three months after surgery she was symptom 
free and the wound well healed. Advised against 
pregnancy in the short term she was using the 
combined oral contraceptive continuously. 


Discussion 


This is the first recorded case of treatment of an 
abdominal wall endometrioma with a luteinizing 
hormone-releasing hormone (LHRH) ana- 
logue. Nafarelin acetate, [D-Nal (2)°] LHRH, is 
an LHRH agonist over 200 times more potent 
than native LHRH (Nestor 1984). Long-term 


521 


522 S. H. Kennedy et al. 





Fig. 1. CT scan of abdominal wall endometrioma. 





Fig. 2. Photograph of specimen. 


agonist administration induces a reversible 
hypogonadotrophic pseudomenopause by pitui- 
tary down-regulation (Rabin & McNeil 1980). 
As oophorectomy is effective treatment for 
endometriosis, analogues are being assessed for 
their efficacy. Preliminary results from a multi- 
centre trial show that danazol and intranasal 
nafarelin acetate improve symptoms and resolve 
endometriotic implants equally well (Henzl et al. 
1986), but there is little evidence that medical 
treatment reduces pelvic endometriomata. 
Schriock ef al. (1985) found a 6 cm ovarian endo- 
metrioma hardly changed after 6 months treat- 
ment with nafarelin acetate. In our patient, 
effective abolition of ovarian follicular activity 
failed to reduce the size of the endometrioma 
and left mitotic activity within some endometrial 
glands. 

Scar endometriosis caused by surgical implan- 
tation of endometrial tissue is rare. It occurs 
experimentally if menstrual endometrium is 
injected into a woman’s abdominal wall (Ridley 
& Edwards 1958); after episiotomy (Paull & 
Tedeschi 1972), puerperal sterilization (Chatter- 
jee 1980), reversal of sterilization (McKenna & 
Wade-Evans 1985), inguinal herniorrhaphy 
(Steck & Helwig 1965) and appendicectomy 
(Jones & Jones 1975). It occurs most commonly 
after uterine surgery, with a frequency of 1-08% 
(12/1129) after mid-trimester abdominal hys- 
terotomy and 0-03% (1/3736) after caesarean 
section (Chatterjee 1980). Endometroid car- 
cinoma in an abdominal wall endometrioma has 

The risk after mid-trimester hysterotomy is 
eliminated if the uterus is incised outside the 
abdomen without spillage (Martin & Higginbot- 
tom 1973). The interval between surgery and 
clinical presentation can be 1-37 years 
(McKenna & Wade-Evans 1985). The diagnosis 
is usually apparent clinically; abdominal lesions 
have been diagnosed with ultrasound (Miller & 
Melson 1979) and computer-assisted tomogra- 
phy (Amato & Levitt 1984). 
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Adenomatoid tumour of uterus. Case report 


CLAUS CHRISTENSEN, PETER BICHEL 


Case report 


A 25-year-old woman was admitted for explora- 
tion of a uterine tumour, which was revealed by 
ultrasonic echograms. Menarche occurred at age 
14, and menstrual cycles were regular, 6/28 days. 
»he did not use any contraception and had never 
been pregnant. 

At the age of 16 years she had undergone 
surgical treatment with removal of a 7-cm large 
intraligamentous paraovarian cyst. The histo- 
logical examination revealed a serous cyst with- 
out signs of malignancy. At the same time the 
lateral part of the left uterine tube was removed, 
as it was impossible to separate it from the cyst. 

At the age of 17 and 18 years she had under- 
gone laparatomy with puncture of left- and right- 
sided benign ovarian cysts, respectively. At the 
last laparatomy the left ovary appeared normal 
and the uterus was retroflexed and normal in 
size. Since then, until admission, she had no 
gynaecological problems. 

She was admitted because of pain in the lower 
abdomen radiating to the back, in particular 
from 3 to 4 days before start of menstruation, 
and lasting 8-10 days, and again 3—4 days around 
the time of ovulation. During the last two 
periods the pain had been constant during the 
whole cycle. Gynaecological examination 
revealed an enlarged retroflexed uterus which 
was soft in consistency, and slightly tender, but 
otherwise normal. On the basis of this and ultra- 
sonic echograms myomectomy was indicated. 
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Laboratory examinations 


Haemoglobin, 13-37 g/dl. Sedimentation rate. 
2 mm/h. Serum creatinine, 67 umol/l. 

During operation a few millilitres of blood- 
stained serous liquid were found in the peri- 
toneal cavity, but there were no tumour cells. 
The uterus was mobile and an area including the 
fundus and most of the posterior wall was trans- 
formed to a poorly demarcated intramural, 
partly cystic tumour. The right ovary was 
normal. The left ovary contained a few cysts, 
which were punctured. The uterine tubes were 
transformed to 1-5 cm thick hydrosalpinges. 

A 5X5X3 cm, poorly demarcated tumour was 
removed. During this procedure a great deal of 
liquid oozed from the tumour, in which no 
tumour cells were revealed at cytological exam- 
ination. Cryostat sections showed microglandu- 
lar tumour tissue judged to be a benign 
adenomatoid tumour. 

Since the wall of the fundus and most of the 
posterior part of the uterus were considerably 
deformed by the infiltrating tumour, and since 
there was bilateral hydrosalpinx, it was decided 
to perform hysterectomy and bilateral 
salpingectomy. 

The postoperative period was uncomplicated. 


Pathological findings 


Gross. The tumour received for cryostat 
investigation was removed from the fundus and 
measured 5x5x3cm; it was greyish, rather 
homogeneous and elastic in consistency. The 
uterus measured 11X8x4 cm with a myometrial 
wall of about 2-5 cm, and weighing 152 g after 
the tumour was removed. The biopsy cavity 
opened broadly to the peritoneum, but in the 
wall of the cavity there was a tumour residue of 
0-5-1-5 em in thickness. Thus the total size of the 
tumour was about 6 cm in diameter. 


Microscopy. The tumour was composed of small 


and medium-sized more or less gland-like struc- 
tures separated by scanty rather loose con- 
nective tissue stroma (Fig. 1), intermingled at 
the periphery with the fibres of the surrounding 
myometrium. The glands were covered by a one- 
layer cubic epithelium with brush border. The 
cells were large, rich in eosinophilic and PAS- 
positive cytoplasm and contained medium-sized 
round or oval nuclei without conspicuous 
nucleoli. There was no mitosis and no signs of 
malignancy. The histological picture was con- 
sidered characteristic for an adenomatoid 
tumour. 


Discussion 


The adenomatoid tumour is a rare benign genital 
tract neoplasm. Golden & Ash (1945) described 
it for the first time and proposed the term 'ade- 
nomatoid tumour' for certain distinctive neo- 
plasms of the genital tract, described previously 
under a variety of terms, | including 
lymphangioma, adenomyoma, reticuloendo- 
thelioma, angiomatoid tumour, adenofibroma, 
adenoma, and mesothelioma. They favoured 
the term adenomatoid tumour as being ‘mor- 
phologically correct and genetically neutral’. 
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The growing body of evidence now seems to 
favour a mesothelial origin for these lesions 
(Stephenson & Mills 1986; Suzuki et al. 1985). 

Most reported examples have occurred in 
male patients, usually at the lower pole of the 
epididymis, but also in the caput of the epi- 
didymis, testis, and testicular tunica. In female 
patients they occur in the uterus beneath the 
serosa in the cornual region and in the fallopian 
tubes with nearly equal frequency, and occasion- 
ally in the ovary and paraovarium (Williamson 
& Moore 1964; Tiltman 1980). 

The tumours are rarely more than 0-5-2-0 cm 
in greatest dimension (Tiltman 1980), and are 
usually incidental findings at the time of hys- 
terectomy, being grossly similar to leiomyomas. 
This similarity, however, probably does not 
account for the infrequency of discovery, for 
even under enlightened scrutiny only 12 cases 
over a 7-year period were collected from 8000 
hysterectomies and 300 myomectomies (Lee et 
al. 1950). 

Youngs & Taylor (1967) reported 29 women 
with adenomatoid tumour, 13 of the uterus and 
16 of the fallopian tube. At the time of diagnosis, 
the age of the patients ranged from 30 to 72 years 
(median 42 years). There was no evidence of 
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Fig. 1. Adenomatoid tumour composed of irregular glands covered with a rather monotonous one-layer cubic 
epithelium without atypia. Haematoxylin and eosin. x 120. 
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impaired fertility. There was no racial predilec- 
tion. Follow-up information was obtained from 
17 patients at 6 months-22 years (mean 9 years) 
after diagnosis. None of these patients had any 
evidence of recurrent or metastatic tumour. 
Uterine leiomyomas were found in 59% of the 
patients in the study. The common association of 
uterine leriomyomas with adenomatoid tumours 
has been noted by Honore & O'Hara (1979) who 
reported a frequency of 80%, and this is prob- 
ably explained by the frequency of myomas and 
the comparable age distribution of these lesions. 
Furthermore, many of these patients were 
operated upon for myomas, and the discovery of 
the adenomatoid tumour was incidental. In con- 
trast to leromyomas, adenomatoid tumours are 
rarely multiple. Youngs & Taylor (1967) 
reported the first two tumours located in the 
female genital tract, 

Simple excision is the treatment of choice, for 
recurrence has not been documented, and 
‘malignant degeneration’ is rare (Fisher & 
Klieger 1966), although a malignant variant has 
been described by Teilum (1954). 

The tumour described here was remarkable in 
the following respects: first, the tumour, which 
was located in the wall of fundus and most of the 
posterior part of uterus, was so large that it was 
noticed at gynaecological examination, and 
necessitated hysterectomy. Second, the patient 
was only 25 years of age, and this tumour is most 
frequently seen in an older age group. Third, this 
patient did not have an accompanying 
leiomyoma, which is seen in patients with ade- 
nomatoid tumours with great frequency, ranging 
from 59% to 80% ( Youngs & Taylor 1967; Hon- 
ore & O'Hara 1979). 
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Mucinous cystadenocarcinoma in pregnancy. 


Case report 


T. VAN DESSEL, T. M.HAMEETEMAN, Sj. Sc. WAGENAAR 


Case report 


A 36-year-old white European woman, gravida 
4, para 3, was referred to our hospital at 17 
weeks gestation. Previous medical and obstetric 
history was unremarkable. Bimanual pelvic 
examination revealed a large mass arising from 
the right adnexa. Ultrasound scan showed a 
normal fetus with biparietal diameter just below 
the 50th centile. There were no apparent malfor- 
mations. A large multiple cystic mass was visible 
in the right lower quadrant of the abdomen. 
Laboratory studies, including hormone assays, 
were normal. 

Laparotomy was undertaken which showed a 
cystic mass in the right ovary, about 12 cm in 
diameter. Right oophorectomy was performed. 
Histological examination of a frozen section of 
the right ovary revealed malignancy. The left 
ovary, liver and omentum were grossly normal. 
There was no apparent increase in peritoneal 
fluid. Peritoneal washings for cytology were 
done. Examination of the collected fluid showed 
no malignant cells. 

The carcinoma seemed to be confined to the 
nght ovary and no evidence of metastatic disease 
was found. The operation was therefore limited 
to right oophorectomy. Definitive surgical stag- 


oophorectomy, was planned after delivery. 
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Histological examination revealed a well- 
differentiated mucinous cystadenocarcinoma 
(Fig. 1). The capsule of the ovary was intact. The 
diagnosis was therefore: mucinous cvstadeno- 
carcinoma of the right ovary, Stage TA. grade I. 

The postoperative course was uneventful. 

In the course of following antenatal attend- 
ances a progressive fetal growth retardation was 
seen (Fig. 2). The diastolic blood pressure was 
normal (75 mmHg). Laboratory studies showed 
normal kidney and liver functions. Coagulation 
studies were normal. Intrauterine fetal death 
was established at 29 weeks. 

Labour was induced by prostaglandin infusion 
(sulproston). A macerated female fetus of 600 g 
was born. Autopsy, including microscopic 
examination, did not offer an explanation for the 
unfortunate fetal outcome. 

The placenta weighed 1i0g¢. Histological 
examination of the placenta revealed 15% 
infarctions, but no metastases. Studies for bacte- 
rial or viral infections of placenta and fetus were 
normal, 

Surgical staging was refused by our patient, 
She is now, 18 months after the operation, in 
good health without signs of metastatic disease. 


Comment 


Carcinomas of the ovary have very rarely been 
diagnosed during pregnancy. The reported inci- 
dences vary from one in 12 000 (White 1973) to 
one in 50 000 (Betson & Golden 1958) with an 
average of 1 in 25 000. In an &8Q-vear review of 
the world literature, Jubb (1963) found 34 cases 
of primary ovarian cancer associated with preg- 
nancy, of which 12 (34%) were serous and 7 
(20%) mucinous cvstadenocarcinoma. Pn a 
detailed study of the literature since then. we 
could identify 22 additional cases of which 12 
(55%) were serous and 4 (18%) mucinous car 
cinoma (Beischer ef al. 1971; Chung 1973; 
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Fig. 1. Mucinous cystadenocarcinoma of the right ovary. 
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Fig. 2. Biparietal diameter (BPD) between 16 and 28 
weeks gestation (O——— —4)), quantity of amniotic 
fluid, heart beat and fetal movements. n. Normal: 
V decreased; +, positive; —, negative. The dotted lines 
show the 90th, 50th and 10th centile values. 


Cruikshrank et al. 1982; Novak et al. 1975). To 
conclude, the estimated frequency of mucinous 
cystadenocarcinoma in pregnancy is one in 
approximately 125 000. Most mucinous tumours 
occur in women over 35 years of age (Woodruff 
et al. 1978), which might explain their rarity in 
pregnancy. Sometimes the diagnosis is made 
during caesarean section (Ahram et al. 1985). In 
other cases the tumour became symptomatic 
after torsion or rupture. The diagnosis is only 
occasionally made in an asymptomatic woman. 

The present case was complicated by pro- 
gressive fetal growth retardation and intra- 
uterine fetal death. No similar cases have been 
recorded in the literature. When oophorectomy 
was performed before 16 weeks gestation no 
unfavourable fetal outcome was reported (Jubb 
1963). We found only six patients, operated on 
after 16 weeks, and two of them had an intra- 
uterine death immediately after operation. 

Treatment in Stage IA disease should be uni- 
lateral oophorectomy (Munnell 1963), followed 
by pelvic clean-out after delivery or observation. 
More advanced stages need more radical 
treatment. 

Whether there is a relation between the 


(removal of the) tumour and the fetal compli- 
cations remains obscure. Haemodynamic 
changes in uterine flow after operation or immu- 
nological changes caused by the tumour might 
explain the progressive fetal growth retardation, 
resulting in fetal death 
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Recovery of the intrauterine contraceptive device from 
the sigmoid colon. Three case reports 


J.J. BROWNING, M.A. BIGRIGG 


Case reports 
Patient no. 1 


A 24-year-old woman attended the surgical out- 
patient department. She complained of episodic 
right upper quadrant abdominal pain for 1 year, 
associated with fat intolerance. 

Because of vague lower abdominal pain and 
two coliform urinary tract infections, the 
patient’s general practitioner had ordered an 
excretion urogram. The plain films indicated 
multiple radio-opaque stones in the right upper 
quadrant, and an intrauterine contraceptive 
device (IUCD) in the left side of the abdominal 
cavity. The urogram was normal and indicated 
the stones to be extrarenal. Biliarv ultrasound 
confirmed multiple gall bladder stones. Inquiry 
revealed that she had five children, the first three 
by normal vaginal delivery, and after which an 
IUCD had been inserted in 1980. Two sub- 
sequent deliveries had been by lower segment 
caesarean section: the first was for unstable lie 
and the second for breech presentation. The 
latter was accompanied by tubal hgation. The 
IUCD had never been recovered. 

The patient underwent laparotomy. Through 
a midline incision a cholecystectomy was per- 
formed with exploration of the common bile 
duct and T-tube insertion. The IUCD was pal- 
pated in the mid sigmoid colon. A colotomy was 
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performed, and a Copper-7 device lying 80% in 
the gut lumen was removed, with primary bowel 
repair. 

She made an uneventful recovery. 


Patient no. 2 


A 31-year-old woman was seen in the gynae- 
cology clinic at 10 weeks gestation in her fourth 
pregnancy. An IUCD inserted painlessly 2 years 
previously had failed, and this pregnancy was 
unwanted. 

She therefore underwent suction termination 
of pregnancy. Despite thorough uterine explora- 
tion, the device was not removed. 

Ultrasound scan confirmed the extrauterine 
position of the IUCD. Plain films indicated it to 
be in the left hemipelvis. By now she had noticed 
a constant left iliac fossa ache. 

The IUCD could not be seen at laparoscopy; 
greater omentum was adherent to the rectosig- 
moid junction, so laparotomy was performed 
through a Pfannenstiel incision. After dissection 
of the omentum, a Copper-T coil was seen to 
have eroded through the full thickness of bowel 
wall. After a small colotomy it was removed. 
The defect was closed and oversewn with omen- 
tum. The patient made a good postoperative 
recovery and was discharged home on the third 
day. 


Patient no. 3 


A 37-year-old woman had five babies by normal 
vaginal delivery at term. She had conceived with 
an IUCD mm situ. It had not been recovered. 
She was urgently admitted with a septic mis- 
carnage at 19 weeks gestation. After resuscita- 
tion, she was given intravenous gentamicin, 
cefuroxime and metronidazole. (Blood cultures 
later yielded growth of Escherichia coli.) Labour 


Ka. 


was augmented by intravenous oxytocin. The 
products of conception appeared complete, but 
the IUCD was not expelled. She had a persistent 
pyrexia and tachycardia. Her abdominal pain 
worsened and peritonitis was now evident. She 
therefore underwent emergency laparotomy 
and subtotal hysterectomy. A Copper-T device 
had perforated the posterior uterine wall and 
had eroded into the serosa of the sigmoid colon. 
It was removed but the defect was not repaired. 

A stormy postoperative course was compli- 
cated by pulmonary embolism requiring hepari- 
nization, and cardiac failure necessitating 
inotropic support. The patient developed 
increasing abdominal pain. Serial chest X-rays 
showed increasing subphrenic air, and a gas- 
trograffin enema demonstrated a sigmoid colo- 
nic leak. 

Laparotomy was performed 48 h after the first 
operation: the colonic leak was closed and over- 
sewn with omentum. A transverse colostomy 
was fashioned. The patient made a gradual 
recovery and was discharged home. She is due to 
have her colostomy reversed. 


Discussion 
In two of our patients the IUCD was retrieved 
electively and in the third the operation was 
performed as an emergency. In two patients, 
pregnancy had occurred after translocation of 
the device. 

Almost half a million women use the IUCD in 
the UK (Smith et al. 1983). Perforation probably 
occurs in about 1 in 1000 insertions. It is related 
to operator inexperience (Tietze & Lewit 1970) 
and the insertion of the device in the lactating 
woman (Heartwell & Schlesselman 1983). 
Death occurs in 1-20 women per million users 
per year (Anonymous 1982; Siddle 1984) and 1s 
usually associated with infection, with or with- 
out perforation. 

Gastrointestinal complications arise when 
perforation occurs through the uterine wall, and 
the IUCD becomes intraperitoneal. In the 
British literature, small bowel infarction has 
been described, due to strangulation by the 
thread (Smuth et al. 1983). TUCD-associated 
‘appendicitis’ has been reported (Key & 
Kreutner 1980; Bromham 1981; Goldman et al. 
1983). Case reports of large bowel perforation 
include three in the sigmoid colon (Key & 
Kreutner 1980) and four in the rectum (Key & 
Kreutner 1980; Abdalla 1984; Bromham et al. 
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1984; Haloob 1986). Spontaneous passage of the 
device (Tushuizen & Ubachs 1973; Ismail 1977) 
and proctosigmoidoscopic removal from the 
anorectum (Haloob 1986; Osborne & Bennett 
1978) have been described. 

It is thought that uterine perforation occurs 
soon after insertion. Copper (present in all three 
devices in our series) causes considerable inflam- 
matory response and omental adhesions (Key & 
Kreutner 1980; Bromham et al. 1981; Osborne & 
Bennett 1978). Erosion into the wall of bowel 
lying in the pelvis may take place. Sepsis may 
cause visceral erosion and is associated with 
local abscess formation. Osborne & Bennett 
(1978) commented on the dangerous situation 
where the threads are visible yet the device has 
penetrated the myometrium and 1s embedded in 
adjacent bowel; traction on the threads could 
then cause bowel trauma. 

These cases draw attention to the importance 
of the correct management of the patient with 
invisible IUCD threads (Guilebaud 1980). 
Ultrasound scan should be performed to show 
whether part, or all, of a device lies within the 
uterine cavity. If an intrauterine position is con- 
firmed, Spencer Wells forceps, a thread 
retriever, hook or suction may be employed to 
remove it. If the IUCD is not seen within the 
uterus, plain abdominal radiographs in two 
planes should define the position. Films of the 
whole abdomen may be necessary. A uterine 
marker (such as a second intrauterine device) is 
desirable. If the device is thought to be intra- 
peritoneal, laparoscopy should precede 
laparotomy. 

The presence of sepsis demands urgent local- 
ization and removal of the IUCD. Appropriate 
antibiotic therapy should be instituted; bowel 
repair, resection or colostomy may be necessary. 

The possibility of IUCD perforation in the 
pregnant woman should be remembered. First 
trirmester examination is mandatory and if the 
threads are not located it should not be assumed 
that the device has been expelled. Similarly, the 
placenta and membranes must be carefully 
examined at delivery. Unnoticed expulsion is 
relatively rare, and translocation of the IUCD 
must be actively excluded. 
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Ureteric band obstruction of the small bowel following 
radical hysterectomy. Case report 


D. B. HOCKEN, P. D. KAPFF 


Case report 


A 44-year-old woman was admitted with a 36-h 
history of colicky central abdominal pain and 
nausea. Four years before she had been treated 
with radiotherapy and Wertheim's hysterectomy 
for Stage IIa carcinoma of the cervix. On exam- 
ination she was pyrexial, the abdomen was dis- 
tended and there was lower abdominal 
peritonitis with increased bowel sounds. At 
laparotomy there was an ischaemic loop of small 
bowel obstructed by a band crossing the pelvis. 
In order to deliver the bowel the band was 
divided and found to be the right ureter. A small 
bowel resection and anastomosis with primary 
ureteric repair over a pigtail stent were per- 
formed. Postoperatively the patient developed a 
pelvic abscess requiring ar. ileostomy, mucous 
fistula and cutaneous ureterostomy at a second 
operation with a good recovery. 


Discussion 


This is the first known report of intestinal 


Department of General Surgery and Urology, Royal 
Devon and Exeter Hospital 

D.B HOCKEN 

P.D KAPFF 


Correspondence Mr D. B Hocken, FRCS, Research 
Fellow, Department of Surgery, Charing Cross Hos- 
pital, Fulham Palace Road, London W6 8RF 


obstruction due to an undivided ureter. Hay 
(1981) has reported obstruction due to a 
re-implanted ureter. It is perhaps surprising that 
this complication has not previously been 
reported when one considers how the mobilized 
ureter hangs across the pelvis (Kickham 1961). 
This case suggests that ureteric hitch procedures 
will prevent this complication as well as other 
ureteric complications following — radical 
gynaecological surgery (Green 1966). Surgeons 
should be aware of this possibility when operat- 
ing on patients with intestinal obstruction who 
have previously undergone Wertheim’s 
hysterectomy. 

Finally, we would wish to emphasize that both 
ends of an obstructing band should, if possible, 
be identified before division, though in this case 
division was essential to enable the bowel to be 
delivered. 
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Doppler flow velocity waveforms in pregnancy- 
induced hypertension by K. P. Hanretty, M. J. 
Whittle & P. C. Rubin. University Departments 
of Midwifery and Materia Medica, The Queen 
Mother’s Hospital, Glasgow 


Although abnormal fetal and maternal Doppler 
flow velocity waveforms (FVW) have been 
described in association with pre-eclampsia, the 
mechanisms whereby these abnormzlities may 
be produced is unclear. To determine the role of 
hypertension alone we have measured the 
pulsatility index (PI) in the umbilical and arcuate 
arteries in patients with non-proteinuric preg- 
nancy-induced hypertension (PIH). Using a con- 
tinuous wave Doppler unit, we have studied 45 
patients with PIH. Comparisons were made with 
35 normal pregnancies using the Mann-Whitney 
test. The mean umbilical artery PI m the PIH 
group was 0-6 (SE 0-04) which was similar to that 
in the normal group, mean 0-6 (SE 0-04). The 
mean arcuate artery PI was 0-91 (SE 0-04) in the 
PIH groups and 0-85 (SE 0-02) in the normal 
group. Eight patients were treated with 50 or 
100 mg atenolol (Stuart Pharmaceuticals Ltd, 
Cheadle, Cheshire) and compared with eight 
patients with PIH who were treated with bed-rest 
alone. A further eight normal patients were also 
studied. Between 5 and 9 days after treatment 
began, the PI was measured in arcuate and 
umbilical arteries and the three groups were com- 
pared using non-parametric analysis of variance. 
Maternal and fetal heart rates were lower in the 
atenolol group (P«0-01). There were no differ- 
ences in any Doppler indices between the three 
groups. All the women had normal blood flow 
velocity waveforms before treatment. We con- 
clude that in patients with PIH neither hyper- 
tension nor beta blockade affect blood velocity 
waveforms in the fetoplacental and utero- 
placental circulations. 


Treatment of polycystic ovary syndrome (PCO) 
with pure follicle-stimulating hormone (FSH) or 
human menopausal gonadotrophins (hMG) by P. 
B. McFaul*, A. I. Traub", B. Sheridant & H. 
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Leslief. "Department of Midwifery and Gynae- 
cology, Queens University, Belfast, and 1Endo- 
crine Laboratory, Royal Victoria Hospital, 
Belfast 


Seventeen patients with PCO who had failed to 
ovulate with clomiphere citrate had 52 cycles 
treated with intramuscular FSH (Metrodin, 
Serono, Herts) two ampoules daily, or four 
ampoules on alternate days, or pulsatile sub- 
cutaneous FSH starting at 6 i.u. every 90 min, or 
intramuscular hMG (Pergonal, Serono, Herts) 
two ampoules daily. Premature luteinization 
occurred in 3/11 (27%), 5/12 (42%), 12/16 (75%) 
and 5/13 (3896) of cycles respectively. Hyper- 
stimulation was more common in cycles treated 
with Pergonal (42%) than in cycles treated with 
Metrodin (11%). The overall ‘apparent’ ovula- 
tion rate as determined by mid-luteal serum pro- 
gesterone was 94%, and in cycles with premature 
luteinization was 9696. Six pregnancies resulted 
from treatment, three associated with premature 
luteinization ended in miscarriage, the other 
three have reached 28 weeks gestation. These 
data confirm that premature luteinization occurs 
in patients with PCO having gonadotrophin 
therapy independent of the mode of treatment, 
and that Pergonal results in more hyper- 
stimulation than Metrodin. The assessment of 
ovulation by a single mid-luteal serum pro- 
gesterone is inadequate and may account for the 
discrepancy between ovulation and pregnancy 
rates in these patients. 


Umbilical artery velocity waveform assessed as an 
antenatal screening tool for intrauterine growth 
retardation and poor fetal outcome by R. B. Beat- 
tie, J. C. Dornan, C. W. A. Clements & B. 
McGrath. Royal Maternity Hospital, Belfast 


The use of Doppler umbilical artery waveform 
studies for antenatal screening of intrauterine 
growth retardation (IUGR) and fetal compro- 
mise was assessed in a double-blind study. Wave- 
forms were obtained from 2097 patients 
attending the antenatal clinic. Recordings-were 


obtained at 28, 34 and 38 weeks gestation by 
4 MHz. continuous waveform Doppler ultra- 
sound using a Doptek 9000 Spectrum Analyser 
(Doptek Ltd, Chichester, UK). The diagnosis of 
fetal compromise was made retrospectively by 
the clinicians and independently of the authors. 
Low birthweight-for-gestation (<5th centile), 
skinfold thickness, Ponderal index and mid-arm 
circumference measurements were used to iden- 
tify IUGR. The 5-min Apgar score, cord packed 
cell volume and umbilical artery acid base status 
were used to identify the hypoxic fetus. We found 
that the distribution of all three waveform 
indices, pulsatility index (PI), the A/B ratio and 
resistance index (RI) showed a marked right- 
sided (positive) skew not corrected by log trans- 
formation, and the PI at 28 weeks had a bimodal 
distribution. Values >90th centile defined an 
abnormal index. There was a statistically signifi- 
cant association between IUGR (<Sth centile 
birthweight/gestational age) and an abnormal 
index with a sensitivity of 20-31%, specificity of 
85-94% and a positive predictive value of 
10-1596. The sensitivity was only increased to 
43% when any abnormality ofthe PI, A/B ratio or 
RI was defined as an abnormal result. There was 
poor correlation between the Doppler indices 
and the other measures of fetal outcome 
described. All the unexplained stillbirths in the 
series had had an abnormal placental RI ante- 
natally but had shown no clinical grounds for con- 
cern. We would therefore conclude that 
antenatal Doppler ultrasound used as a three- 
stage test is not a useful screening tool for the 
prediction of IUGR, perinatal asphyxia, poly- 
cythaemia, or fetal distress but there may be 
fetoplacental circulatory changes predating 
death in some unexplained stillbirths. 


Power spectral analysis of the fetal heart rate 
during labour by M. J. R. Parker, J. C. Dornan, 
B. S. Sharif, R. H. Mitchell & J. G. Jenkins. 
Department of Midwifery and Gynaecology, 
Queens University, Belfast 


Current attempts to quantify fetal heart rate 
(FHR) variability as a measure of fetal well-being 
in labour have proved unsatisfactory. Power 
spectral analysis is a new and previously untried 
technique for the objective quantification of 
FHR and determines the frequency of its oscilla- 
tions. Using a dedicated microprocessor systema 
sample of 512 R-R intervals is derived from the 
fetal ECG. This time-based sample is then sub- 
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jected to Fast Fourter Transform which converts 
the signal to a frequency-based signal before 
spectral analysis. We have established a normal 
range during labour for 200 patients 1n spon- 
taneous labour with a normal obstetric history. 
The frequency distribution of spectral power 
exhibits a positive skew but whenlog transforma- 
tion was applied the transformed values approxi- 
mated to a normal distribution and data analysis 
was determined using these log transformed 
values. The range was described using mean and 
95% confidence intervals for low and high spec- 
tral power during early labour, at 5 cm dilatation 
and second stage. The ranges for low spectral 
power (0-005—0-02 Hz) were 3289 (2624—4129), 
3524 (2773-4477) and 4276 (3170—5768) at each 
time sampled. The ranges for high spectral power 
(0-1—0-2 Hz) were 2466 (2070—2938), 2312 (1950- 
2742) and 2972 (2360—3741). In newborn infants 
spectral power has been shown to correlate well 
with outcome, therefore, having determined a 
normal range in the fetus during labour, we are 
now investigating the value of power spectral 
analysis of the FHR as a determinant of fetal 
compromise. 


Should vaginal examination be recommended to 
all women in the antenatal booking clinic for rea- 
sons other than cervical smear? by P. O'Donovan 
& R. J. Lilford. Departments of Obstetrics and 
Gynaecology, The General Infirmary and St 
James's University Hospital, Leeds 


The benefits of routine vaginal examination at 
booking of pregnant women were examined by 
retrospective review of 11 622 consecutive case 
records. Sixteen ovarian cysts including one of 
borderline malignancy and 10 trichomonal 
vaginal discharges were detected. There were no 
cases of cervical incompetence or ectopic preg- 
nancy suspected on the basis of vaginal examin- 
ation. If a recent smear has been negative and 
routine ultrasound is planned anyway for dating 
and diagnosis for multiple pregnancy the major 
remaining benefit would be the early detection of 
ovanan malignancy. We estimate that at least 
300 000 vaginal examinations would be required 
to prevent one maternal death from this cause. A 
survey of attitudes in 200 women showed that 
55% considered vaginal examination unpleasant 
and 20% even thought that it might cause miscar- 
riage. A survey of 30 doctors indicated that 80% 
would only consider vaginal examination worth- 
while if the chance of diagnosing a lethal curable 
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condition was preater than 11n 100 000. We there- 
fore conclude that in our population routine 
booking vaginal examination ts not justified if a 
recent smear is negative and ultrasound examin- 
ation is planned 


Screening of the high-risk renal transplant recip- 
ient. Immunological changes in the cervix by R. J. 
S. Hawthorn*, D. Tillmant, M. Watsont, J. D. 
Bnggst & A. B. MacLean*. *Department of 
Gynaecology, tDepartment of Dermatology and 
iDepartment of Renal Medicine, Western Infir- 
mary, Glasgow 


As women on immunosuppressant therapy after 
a kidney transplant are known to be at high risk of 
pre-invasive and invasive lesions oZ the lower 
genital tract, we began routine colposcopic and 
cytological screening. Punch biopsies of cervix 
were also taken to determine changes occurring 
locally in the immunocompetent cells in the cer- 
vix which might predispose to viral infection and 
neoplastic change. Thirty-eight patients have 
been examined In a combined approach involv- 
ing the colposcopist and dermatologist. Three 
patients had abnormal cervical cytology, but six 
patients had evidence of cervical int-aepithelial 
neoplasia on colposcopically directed punch 
biopsy. Twelve patients had histological evi- 
dence of virus infection, all had cutanzous warts. 
Immunohistochemical studies in situ showed a 
significantly reduced population of epithelial 
Langerhan’s cells, and helper T-cells were also 
significantly reduced when compared with 
normal values. Impaired local cellular immunity 
may be one reason why this group of patients has 
a high prevalence of wart virus infection and cer- 
vical precancer, but cervical cytology alone does 
not appear to be an adequate screening test in 
these patients. 


A survey of the values which women attach to 
caesarean section and vaginal delivery by J. G. 
Thornton & R. J. Lilford. Departments of 
Obstetrics and Gynaecology, The General Infir- 
mary and St James’s University Hospital, Leeds 


We interviewed 81 unselected non-pregnant 
women, 14 women who had requested home con- 
finement and 18 pregnant women by a lottery 
technique to find the fetal risks at which they 
would wish to undergo caesarean section for fetal 


benefit. Each woman was told to assume no net 
maternal risk from operation, a background peri- 
natal mortality of 10 per 1000 and informed that 
caesarean delivery could be under general or 
local anaesthesia and would need repeating in 
future pregnancies. By asking her to choose the 
mode of delivery at various fetal risks of death 
preventable by caesarean section a level of indif- 
ference was determined. The unselected non- 
pregnant women were indifferent at a median 
fetal risk of 1 1n 4000, the home-delivery women 
at a risk of 1 ın 100, and the pregnant women at 1 
in 20 000. These results appear plausible and sug- 
gest that, apart from the home delivery group, 
the women were very fetal risk averse. However, 
the underlying attitudes of 36 of the women were 
also tested by measuring the degree to which two 
groups of emotionally significant words inter- 
fered with a colour naming task. The groups 
included either bad fetal outcome words such as 
‘stillbirth’ and ‘dead baby’ or medical interven- 
tion words such as ‘caesarean section’ and 
‘forceps’. The colour naming delays elicited did 
not correlate with the lottery and indicated that 
the lottery results should be interpreted with 
caution. 


Gonococcal and chlamydial antibodies in ectopic 
and intrauterine pregnancies by J. N. Robertson, 
P. Hogston* & M. E. Ward. University Depart- 
ment of Microbiology, Southampton General 
Hospital, and *Department of Obstetrics and 
Gynaecology, Princess Anne Hospital, 
Southampton 


Sera from 50 women with ectopic pregnancy and 
50 age-matched control women with intrauterine 
pregnancy were tested by enzyme-linked immu- 
nosorbent assay (ELISA) using Chlamydia tra- 
chomatis and Neisseria gonorrhoea pili as 
antigens. In the ectopic pregnancy group, 76% 
had IgG antibodies to C. trachomatis compared 
with 38% in the control group (P<0-0001). The 
prevalence of gonococcal IgG antibody was 32% 
in the ectopic pregnancy group and 4% in the 
control group (P«0-001). The absence of IgA 
antibodies to the two organisms suggested that 
the infections were not recent, and this was cor- 
roborated by our failure to grow C. trachomatis 
from any cervical swab from the ectopic preg- 
nancy group. Chlamydial antigen was detected 
(by ELISA) in exfoliated cervical cells of only 
one patient in this group. 
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CORRESPONDENCE 


Commentary: The safety of diagnostic 
ultrasound 


Dear Sir, 

It is surprising that, when in his timely commen- 
tary on the safety of ultrasound [Br J Obstet 
Gynaecol (1987) 94, 1121-1122] Dr Meire 
referred to the lack of arrangements for training 
medical users of ultrasound apparatus, he made 
no mention of the recent Report of the Joint 
Ultrasound Group of the Royal College of 
Obstetricians and Gynaecologists and the Royal 
College of Radiologists (1987). As a fellow of 
the latter college, he must have received a copy 
of the report, just as did every UK-based mem- 
ber and fellow of the Royal College of Obstetri- 
cians and Gynaecologists. 

As summarized in its report, the aim of the 
Joint Ultrasound Group was ‘to establish an 
approved training syllabus for obstetricians and 
radiologists, so that in the future every con- 
sultant obstetric unit will have at least one expert 
in obstetric ultrasound to organise, represent 
and supervise the service, to scan problem cases 
on a regular basis, to understand the significance 
of abnormal findings and to recommend appro- 
priate management’. These duties and skills 
represent second level obstetric ultrasound. 

While the group did not deal with the attain- 
ment of first level proficiency, it declared its 
support for ‘the view that ultrasound should be 
regarded as an extension of the hands, eyes and 
ears of the obstetrician, and therefore that in 
future every trained obstetrician should be able 
to carry out simple scanning (e.g. to confirm 
fetal life, to identify fetal number and presen- 
tation, to obtain a fetal measurement for the 
assessment of gestational age, and to locate the 
placenta)’. Achievement of these basic skills 
must now be recognized to be an essential part of 
practical obstetric training and of MRCOG 
requirements; and the Royal College of 
Radiologists requires its fellowship candidates 
to have had the practical experience of at least 
75 h of supervised obstetric ultrasound scanning. 

The Joint Ultrasound Group did not seek to 


contribute to ‘multiple diplomatosis’ through 
establishment of an examination and certifica- 
tion process, just as for example the Brntish 
Society for Colposcopy and Cervical Pathology, 
while setting standards and running training 
courses, has not advocated additional examining 
and certifying procedures for gynaecologists and 
pathologists working in its special field. 

The two royal colleges have, as recommended 
by their Joint Ultrasound Group, established a 
standing joint committee to promote standards 
in obstetric ultrasound, and to regulate and 
monitor the proposed training arrangements. It 
is hoped that all obstetricians and radiologists 
active in this important field will welcome and 
support this development, and that those in a 
position to do so will establish the necessary 
training centres, programmes and courses. 

C. R. Whitfield 

Professor 

University Department of Midwifery 
The Queen Mother's Hospital 
Glasgow G3 88H 
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Authors’ reply 


Dear Sir, 

I am of course aware of the report of the Joint 
Ultrasound Group and of its detailed contents. 
There is little 1n Professor Whitfield's letter with 
which I can take issue; in general I share his 
views completely. The only area in which our 
views may differ somewhat is over the question 
of certification of competence. As he says, ultra- 
sound is essentially a practical technique and if 
trainees have merely attended a relevant course 
it certainly cannot be assumed that they are com- 
petent to perform the technique. My personal 
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view is that some form of examination and cer- 
tification would be advisable if minimum stan- 
dards were to be guaranteed. This does not 
necessarily have to involve the g-anting of a 
diploma and could certainly be mcorporated 
into the membership and fellowship exams of 
the two colleges. 

Despite the recommendations of zhe joint col- 
leges there 1s currently no mechanism for guar- 
anteeing that trainees have fulfilled the 
minimum requirements for practiczl ultrasound 
experience and they will certainly rot be exam- 
ined in their ability to perform this essentially 
practical procedure. 

I know that both the colleges and Professor 
Whitfield and myself all have the best interests of 
our patients in mind, my intentionally contro- 
versial commentary was written with the express 
intent of stimulating discussion of the subject in 
the hope that this will make some contribution 
towards furthering the goal of improving the 
performance of diagnostic ultrasound 
investigations. 

H. B. Meire 
Consultan: Radiologist 
King’s College Hospital 
Lenmark Hill 


London SES . 


Reproductive performance following 
conservative microsurgical management of 


tubal pregnancy 


Dear Sir, 

Since a number of consultants in this country still 
forbid their juniors to conserve fallopian tubes 
when treating tubal pregnancies, the paper by 
Oelsner et al. [Br J Obstet Gynaecol (1987) 94, 
1078-1083] was timely indeed. I would like to 
make three points about the paper. 

(1) The authors expressed the:r results in 
terms of the intrauterine pregnancy rate and the 
proportion of pregnancies which were ectopic, 
and admonished others to do likewise. But, 
since no one is interested in miscarriages, the 
live birth rate is much more relevant. How many 
of the 26 patients who had an intrauterine preg- 
nancy had one or more live births subsequently? 
Further, as the authors point out. conception 
rates are a function of time, so ‘rates’ should be 
calculated by actuarial methods 2ither para- 
metric or non-parametric. The appropriate non- 
parametric test to compare pregnancy rates at 1 


year, for example, ıs the log-rank test, and not 
the Mann-Whitney test, which the authors used. 
Did the intrauterine pregnancy rates at 1 year 
differ between women who had a single tube and 
those who had both tubes present? 

(2) The authors did not suggest which con- 
servative procedure should be regarded as the 
operation of choice. In this country, where 
almost all ectopic pregnancies are treated by 
junior doctors unsupervised by consultant staff, 
it must surely be linear salpingostomy without 
closure of the incision as this 1s a simple oper- 
ation requiring no special training or equipment. 
As the authors state, there is no evidence that 
any other operation produces any better results, 
and this is even true of pregnancies which are in 
the isthmus (Smith et al. 1987), contrary to what 
some 'reproductive surgeons' have suggested on 
very meager evidence (Maheaux & DeCherney 
1985). On the other hand, there is some evi- 
dence to suggest that ‘milking’ the pregnancy out 
of the tube is associated with a higher rate of 
recurrent ectopic pregnancy than is found after 
salpingostomy and although the difference falls 
short of statistical significance due to small 
numbers, most previous data have shown this 
trend. The pooled ectopic pregnancy rates 
(including the authors’ data) after ‘milking’ and 
salpingostomy are 23% and 17%, respectively, 
and the ectopic/intrauterine pregnancy ratios 
are 68% and 38%, respectively (Caspi & Sher- 
man 1987). It is perhaps notable that all favoura- 
ble reports pertaining to this operation have 
emanated from Israel. One should, therefore, at 
least think twice before resorting to this pro- 
cedure, and be certain that the pregnancy is 
fimbrial and almost completely aborted already. 

(3) The authors hinted (p. 1081) that they 
believe the recurrent ectopic pregnancy rate to 
be in fact higher (but acceptably so) after a con- 
servative procedure, and I believe they are prob- 
ably correct in their view. Many factors other 
than the operation influence the pregnancy 
rates, such as age, parity, state of the con- 
tralateral tube and pelvis, length of follow-up. 
Since these factors were not taken into account 
when the conservative and ablative procedures 
were compared, virtually no conclusions can be 
drawn from such comparisons other than that 
the rates are not wildly different. The most 
potent argument against this view is the finding 
that recurrent ectopic pregnancies after a con- 
servative procedure are located in the con- 
tralateral tube as often as in the conserved tube 


(Hallett 1986). However, this does not mean 
that the conserved and the contralateral tubes 
are associated with identical ectopic/intrauterine 
pregnancy ratios. Indeed, the only study in 
which patients were matched for age and parity 
showed not only a higher recurrent ectopic preg- 
nancy rate after salpingostomy (9 of 48) than 
after salpingectomy (6 of 50), but almost double 
the ectopic/intrauterine pregnancy ratio after 
conservative surgery (47% compared with 
28%), even though 5 of the 9 recurrent ectopic 
pregnancies after salpingostomy were in the con- 
tralateral tube (DeCherney & Kase 1979). 
Clearly, there is much to be learned, but the 
available information does not justify carte 
blanche conservatism. For example, I doubt if it 
Is wise to conserve a tube which has been pre- 
viously operated upon, either because of a pre- 
vious ectopic pregnancy or because of occlusion. 
I wonder if the authors’ data can shed light on 
this point. 
Nicholas Kadar 
Director of Gynecologic Oncology 
Department of OB-GYN 
Hahnemann University 
Philadelphia 
PA 19102-1192 
USA 
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Authors’ reply 
Dear Sir, 


Concerning the live birth rate, our paper refers 
to the number of pregnancies, as the point of the 
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paper is to demonstrate tubal function after 
tubal surgery. Of the 26 intrauterine pregnan- 
cies, five (19%) ended in miscarriage. 

We take Mr Kadar’s point about conservative 
procedures being performed by inexperienced 
junior staff. We agree that salpingostomy 
requires less dexterity and experience than sal- 
pingotomy. However, if the tube is closed with 
6/0 nylon it is possible to dispense with the 
microscope 1f the principles of microsurgery are 
observed (gentle tissue handling, continuous 
irrigation, etc). In addition, the results of sal- 
pingotomy are equal to those of salpingostomy. 

As for isthmic pregnancies, there are very few 
results available. This may be due to isthmic 
pregnancies being rare. When they present, a 
high proportion have ruptured. This situation 
requires resection with end-to-end anastomosis. 

We agree with Mr Kadar that milking should 
be reserved for pregnancies aborted into the 
tubal lumen. The role of milking is merely to 
expel the pregnancy, not to detach it. The high 
recurrent ectopic pregnancy rate after milking 
may be due to vigorous milking to remove a 
firnly attached pregnancy. The trauma caused 
by such a vigorous procedure could cause more 
damage than good and hence predispose to a 
subsequent ectopic pregnancy. 

We did not match for age or parity but these 
variables are not in themselves causative factors 
in the pathogenesis of ectopic pregnancy. Even 
when the contralateral tube appears normal at 
operation its endosalpinx could still be path- 
ological. As Mr Kadar notes, Hallatt (1986) 
found thai after a conservative procedure, both 
tubes were at equal risk of recurrent ectopic 
pregnancy. We do therefore think that our 
figures are significant. 

We do not perform a conservative operation 
on a tube previously operated upon, whether for 
previous ectopic pregnancy or tuboplasty. 

G. Oelsner 

H. Karp 

Department of Obstetrics and Gynecology 
Chaim Sheba Medical Center 

Tel Hashomer 52621 
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An Introduction to Fetal Physiology by Frederick 
C. Battaglia & Giaccomo Meschia. Academic 
Press, Inc., London, 1986, 256 pages with figures 
and tables, £37.50 


This book 1s a continuation of the Donald Bar- 
ron school of fetal physiology. Both the authors 
of this volume learned from the master and con- 
tinued their thoughts and work in a way of which 
Dr Barron would have approved. They now 
work at Denver, in the Paediatric and Perinatal 
Departments and their book reflects enormously 
the influence of Barron on fetal rhysiology in 
America. 

Battaglia and Meschia quite rightly point out 
that much of the data produced by fetal phys- 
iologists working with different species are con- 
flicting. They endeavour to show us those.data 
that support the establishment of the principles 
of fetal physiology and succeed in upholding the 
broader implications of the subject. The authors 
use the differences between species to empha- 
size that mammalian reproduction covers a 
whole spectrum of behaviour but that the phys- 
iology fits into certain basic princioles that can 
apply, whatever species ts being examined. 

Naturally, fetal growth takes first place in this 
book for this is one of the earher areas of 
measurement ending with the use of ultrasound 
to allow us to use longitudinal studies rather than 
cross-sectional data in several experimental 
instances. In some centres, animel fetal phys- 
iologists have been slow to take up ultrasound as 
a measure but its use provides anather weapon 
in the armamentorium of measurement. An 
excellent review of placental transfer follows 
and there are chapters on metabolism which 
review carefully the measurement methods, 
pointing out their difficulties. 

Fetal respiratory and cardiovascular physiol- 
ogy follow, giving critical reviews of the studies 
which are often accepted as gospel, but have 
problems of interspecies interpretation. 

Uteroplacental blood flow is considered in the 
eighth chapter, but one misses any critical 
account of Doppler ultrasound measurement 
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which is mostly used in human uteroplacental 
blood flow measurements. The final chapter is 
on fetal water balance, probably an area of fetal 
physiology often neglected, yet most important. 
An excellent account occurs in this chapter. 
This book is essential for all who want to gain a 
real understanding of fetal physiology. It goes 
into the background, bringing Barcroft into the 
1980s. It is a volume which should be held by all 
medical schools and all those who work in fetal 
physiology; if only for source references, it 
would be weil worth its value. More than this, it 
is a well written and well thought out account of 
fetal physiology by men who have been in the 
subject for long enough to have seen it from its 
puberty to its maturity. 
Geoffrey Chamberlain 


Endometriosis edited by Emery A. Wilson. Alan 
R. Liss, Inc., New York, 1987, 233 pages with 
figures and tables, £24.00 


The editor of this multi-author book uses a quote 
from Sir Winston Churchill to describe our pres- 
ent knowledge of endometriosis: ‘A nddle wrap- 
ped in a mystery inside an enigma’. Perhaps he 
was motivated to assemble this group and pro- 
duce the book in an attempt to solve this riddle. 
This objective has not been attained, through no 
great fault of the authors, as the aetiology of the 
condition and its relation to infertility remains 
unsolved. Perhaps he was also motivated to help 
improve the standard of care of patients with 
endometriosis. Certainly in the chapter on sur- 
gery and medical treatment there is a large 
amount of useful information which may lead 
some to change their current practice. There are 
some surgical approaches that are not widely 
carried out in this country, notably the operation 
of presacral neurectomy for the treatment of 
central pelvic pain associated with endo- 
metriosis in the woman who wishes to preserve 
her fertility. It is also more usual to remove an 


uninvolved ovary when operating on a patient 
who no longer desires fertility, as most auth- 
orities in this country would be concerned not 
only about the development of endometriosis 
within that ovary, but also about the stimulation 
of any endometriotic deposits that have not been 
eradicated by conservative surgery. Most 
gynaecologists would expect some reference to 
adenomyosis in a book on endometriosis, but 
the editor emphasizes that it is pathologically 
and clinically an entirely separate entity with 
different aetiological presentation and treat- 
ment. In spite of this, I found the omission sur- 
prising and a chapter could easily have been 
added without any detrimental effects. 

This is not a book to read from cover to cover, 
as there is the inevitable repetition which occurs 
when a number of authors are involved. I do not 
see it adorning the bookshelves of any but the 
practitioner with a particular interest in endo- 
metriosis. However, there is a large amount of 
useful information in this book, together with an 
excellent bibliography. It is a valuable reference 
book which should be in gynaecological 
libraries. 

A. T. Letchworth 


Quantitative Obstetrical Ultrasonography edited 
by Russell L. Deter, Ronald B. Harrist, Jason C. 
Birnholz & Frank P. Hadleck. John Wiley & 
Sons, New York, Chichester, 1986, 377 pages 
with figures and tables, £43.25 


The authors have written a valuable and unusual 
book covering the methodology used and results 
obtained in the relatively new field of obstetrical 
ultrasonography. The published literature is 
already extensive, so this book is designed to 
meet the following needs of clinicians: (1) to 
have adequate access to the information avail- 
able; (2) to understand how the data were col- 
lected; (3) to determine whether a given subject 
has been studied appropriately; (4) to identify 
reliable information for use in specific clinical 
situations; and (5) to follow new developments. 
To meet these needs the book is divided into five 
sections covering basic concepts, dating, 
growth, dynamic processes, and statistical 
methods. The main text covers 277 pages of 
which about 100 are devoted to statistics. There 
are also 87 pages of appendices giving structured 
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summaries of the published studies on fetal dat- 
ing, normal growth, growth curve models, fetal 
weight estimation, and the detection of fetal 
growth abnormalities. 

The book opens with a short review of ultra- 
sound technology. Next comes an important 
chapter describing the ideas behind the authors’ 
evaluation of obstetrical ultrasound studies. The 
following six chapters give comprehensive 
reviews of the literature, in conjunction with the 
standardized evaluations of each paper in the 
appendices. The last section of the book gives a 
somewhat concentrated introduction to statis- 
tical concepts and methods of analysis. It would 
probably be difficult to learn statistics from 
scratch using these chapters, but the information 
is more reliable than that found in many intro- 
ductory statistics textbooks. These chapters 
would be very useful for someone with prior 
exposure to Statistics, giving revision of basic 
methods and introducing some methods, such as 
multiple regression, that are of specific rele- 
vance to fetal measurement. There are sensible 
comments on many topics, such as randomiza- 
tion and the assumptions underlying hypothesis 
tests, but no comment on other important issues, 
such as the use of one- or two-sided tests. 

The authors have been very successful in 
meeting their aims, and anyone interested in the 
subject will find much of value. The dearth of 
longitudinal studies is clearly seen, surely a pre- 
requisite of a proper evaluation of fetal growth. I 
hope that this book will stimulate research in this 
and other neglected areas. One important crit- 
icism is the failure to distinguish between intra- 
uterine growth retardation (IUGR) and light- 
for-gestational-age (often called small-for-gesta- 
tional-age (SGA)). On page 57 it is wrongly 
stated that IUGR and SGA ‘are identical con- 
ceptually’. The authors have missed the oppor- 
tunity to condemn the widespread definition of 
IUGR as birthweight below the fifth centile, and 
to clarify terminology generally. A small crit- 
icism is the use of parameter to mean a measure- 
ment or variable, especially confusing when, as 
here, the word parameter is also frequently used 
in its statistical sense. 

The book is well indexed and the production is 
of a high standard. In summary, a valuable book 
for clinicians and a must for researchers in the 
field. 

Douglas G. Altman 
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Labor and Delivery: Impact on Offspring by E. 
A. Friedman & R. K. Neff. PSG Publishing 
Company, Inc., 1987, 523 pages with figures and 
tables, £49 50 


This book is a detailed report based on the 
‘national collaborative perinatal project’ 
(NCPP) of the National Institute of Communica- 
tive Disorders and Stroke carried out in the 
United States of America between 1958 and 
1974. In many ways this study was simular to the 
National Birthday Trust’s 1958 study in the UK, 
but it collected more data about each patient, and 
the large numbers (almost 59 000 cases) were 
achieved by studying deliveries at 14 university 
hospitals over 6 years rather than studying all 
deliveries nationwide over a short period. A 
series of papers in the journals has long since 
reported the core results of the study and a pre- 
vious book has detailed the data relating to preg- 
nancy hypertension. 

The current book reports in equel detail the 
results of the study relating to labour and out- 
come. Much attention is given to partographic 
analysis of the various protraction disorders and 
their association with mode of delivery and neo- 
natal outcome. Other vanables considered 
include drug usage and the standarc obstetrical 
risk factors such as maternal age, weight, height 
and socioeconomic status. 

The text is very detailed and this makes it diffi- 
cult to read. There are many complex tables and 
the statistical analysis uses techniques such as 
cluster analysis, logistic regression analysis, and 
Freeman-Tukey deviate calculation. Much of the 
book is incomprehensible without at least a 
degree-level training in statistics. In addition Dr 
Friedman's style is not suited to easy comprehen- 
sion. As he confesses in the preface, he fre- 
quently waxes both eloquent and prolix— 
unfortunately more often prolix than eloquent. 
A typical example is ‘the adequacy af the mater- 
nal pelvis to accommodate to an average-sized 
fetus had been assessed clinically by careful digi- 
tal examination in early pregnancy’ (means ‘pel- 
vic assessment was performed at booking’). 

It is disappointing that 13 years after this valu- 
able study ended, ıt has not been found possible 
to present the data in a more digested and access- 
ible fashion. This book may have value for the 
select band of specialist obstetricepidemiologists 
but I suspect that most practising obstetricians 
will find it, as I did, largely incomprzhensible. 

Philip J. Steer 


Fetal Physiological Measurements edited by 
Peter Rolfe. Butterworths, London, 1986, 342 
pages with figures and tables, £50 00 

Neonatal Physiological Measurements edited by 
Peter Rolfe. Butterworths, London, 1986, 476 
pages with figures and tables, £45.00 

(Both books cover Proceedings of the Second 
International Conference on Fetal and Neonatal 
Physiological Measurements, Oxford, 1984) 


Conference reports are difficult to publish in an 
interesting way, and too often are out of date, 
fragmented and repetitive. Dr Rolfe has suc- 
ceeded in avoiding most but not all of these 
pitfalls in this two-volume report of the Second 
International Conference on Fetal and Neonatal 
Physiological Measurements. A slim first vol- 
ume covers papers and lectures on fetal 
measurements ranging from conventional heart 
rate analysis to intrauterine blood pressure and 
blood gas analysis, and the wide range of fetal 
ultrasound physiological measurements now 
possible 

The second volume on neonatal measure- 
ments covers recent ideas in the field of respira- 
tory mechanics, cerebral haemodynamics and 
blood gas analysis together with the latest 
developments in magnetic resonance and cere- 
bral evoked potentials. The application. of 
appropriate technology to developing countries 
is also given consideration in both volumes. 

Although authors contributed manuscripts at 
the conference, the book has still taken 2 years 
to materialize. However, it 1s a tribute to the 
conference organizer that most of the material is 
still up to date. Professor Volpe’s work on 
positron emission tomography curiously appears 
in much the same form in both volumes. It is 
difficult to know at whom these volumes are 
aimed, but research departments would find 
them a good guide to ‘where we are at’ in pen- 
natal physiological measurement. 

Richard Cooke 


Atlas of Fetal Sectional Anatomy with Ultra- 
sound and Magnetic Resonance Imaging G. Isaa- 
cson, M. C. Mintz & E. S. Crelin. Springer- 
Verlag, Heidelberg, 1986, 184 pages with figures 
and tables, DM228 


The purpose of this book is to provide an ana- 
tomical atlas of the fetus to facilitate the inter- 
pretation of images obtained by ultrasound and 


magnetic resonance. Whole body sections are 
presented in the sagittal, coronal and transverse 
planes and a series of line diagrams are used to 
map the appearance of the sections in parallel 
with the ultrasound and magnetic resonance 
images. 

The first thing that must be said is that the 
anatomical plates are superb and provide an 
excellent guide for any practitioner or technician 
involved in fetal imaging. 

The second observation I would make is that 
the ultrasound images are generally made with 
the fetus in utero, whereas the magnetic reso- 
nance studies which use a powerful 1:5 tesla 
magnetic field are performed on the infant after 
delivery. This partly accounts for the superb 
quality of the magnetic resonance tmages. This 
type of field strength has not yet been used in 
human pregnancy in vivo. The only comparable 
images so far published of the fetal anatomy 
have been with resistive magnets with slow imag- 
ing times and, although these pictures have been 
excellent, they have been limited in definition 
because of fetal movement. It is likely, however, 
that images of the quality in this book which look 
very similar to the anatomical sections, will be 
produced in the future and will replace the use of 
ultrasound in some particular abnormalities. In 
the immediate future and irrespective of what 
happens in the imaging field, this is an excellent 
visual presentation of fetal anatomy. The book 
should be on the shelf of every ultrasonographer 
and will be invaluable to all teachers in 
obstetrics. 

E. M. Symonds 


i 


Immunoregulation and Fetal Survival edited by 
T. J. Gill, III, T. G. Wegmann with E. Nisbet- 
Brown. Oxford University Press, Oxford, 1987, 
324 pages with figures and tables, £40.00 


This book originated from the second con- 
ference on ‘Reproductive Inmunology’ held in 
Banff, Canada, in 1985. The first book in the 
series—Immunology of Reproduction—was 
published in 1983, emanating from the first 
Banff conference in 1981. Comparing the two 
was akin to looking at two sets of family photo- 
graphs of one’s children taken 5 years apart. 
Only then does one actually see how they have 
grown and developed in those years. In 
reproductive immunology, the two develop- 
ments which have helped produce this dramatic 
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change in such a relatively short time are the use 
of monoclonal antibodies and molecular genetic 
techniques. The change is in scope as much as in 
knowledge. The authors therefore were wise to 
focus this second volume on immunoregulation 
and genetic interactions at the materno-fetal 
interface. 

The book begins with an integrative chapter 
by the editors on immunorecognition and 
genetic regulation. Discussions about maternal 
systemic immunity and the immunology of the 
decidua/endometrium and trophoblast follow. I 
personally found the second and third sections 
the most valuable of all. The remaining sections 
discuss immunological aspects of fetal survival, 
experimental models in mouse and equine preg- 
nancy on recurrent miscarriage in women, and 
the whole ends with some thoughts about the 
future by looking at the past. 

My only major criticism of the book is the 
same as that of the first in the series, namely that 
they were both published at least 2 years after 
the respective conferences. Fortunately the 
current pace of change has not been so great as 
to diminish the value of this book significantly. It 
is not, however, a book which is suitable for a 
young clinician with no background knowledge 
of immunology. That is not a criticism for it 1s not 
written with these in mind. The editors’ stated 
objective is that it ‘should be useful as a mono- 
graph for the investigator in reproductive immu- 
nology and as a text for the student 
contemplating specialisation in this field’. I 
believe it achieves that objective well by high- 
lighting, summarizing and integrating the fas- 
cinating new information which has become 
available on immunoregulation over the past 
few years. 

G. M. Stirrat 


Neurological Disorders of Pregnancy edited by 
Phillip J. Goldstein. Futura Publishing, New 
York, 1986, 283 pages with figures and tables, 
$39.50 


Neurological complications are uncommon in 
pregnancy and most obstetricians and neurolo- 
gists have little experience of them. There is 
therefore a good case for putting together ‘the 
combined body of knowledge’. This book has 
required 19 authors mainly from Johns Hopkins 
University, Baltimore, to do so. 

In general I would recommend this text; all 
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major topics are covered including excellent 
chapters on the American view of eclampsia 
(Sibbai), epilepsy (Krumholz), infections 
(Levin), cord injury (Cohen & Hilton), the 
peripheral nervous system (Cohen & Fel- 
senthal), multiple sclerosis (McArthur & 
Young) and myasthenia (Repke & Klein). 

My criticisms are relatively minor: there is no 
direct guidance on how to advise the woman 
with known cerebro-vascular disease in preg- 
nancy (I believe that arteriovenous malforma- 
.tion is one of the few conditions where 
pregnancy is absolutely contraindicated). In the 
patient with prolactinoma and mild symptoms of 
tumour expansion there is undue emphasis on 
treatment with dexamethasone rather than bro- 
mocryptine demonstrating a traditional neuro- 
surgical approach. Either the chapter on 
postpartum depression should be omitted since 
it is a psychiatric rather than a neurological dis- 
order or it should be expanded to include a con- 
sideration of all the major psychiatric illnesses in 
pregnancy. Of course the author ‘ducks out’ of 
the problem of whether to use beta adrenergic 
blockade as prophylactic treatment in patients 
with migraine in pregnancy. The.possible com- 
plications are listed and the reader is left to make 
up his own mind, a typical reaction from the 
USA where the fear of litigation is even greater 
than in the UK. 

Despite these criticisms I would certainly 
recommend this book. It seems to be more 
related to pregnancy than the monograph by 
Donaldson on the same subject which appeared 
in 1978, but that book did have the the advan- 
tage of being written by a single author. 

M. de Swiet 


Books received some of which may be reviewed at 
a later date 
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COMMENTARY 


Disposal arrangements for second trimester fetuses 


Since the papers by Bourne (1968) and Giles 
(1970) there has been an increasing interest in 
perinatal bereavement and more has been pub- 
lished on the subject. The report by the RCOG 
(1985) demonstrated the professional climate of 
opinion and the recognized need of the families 
who suffered such bereavement. The joint 
report by the Royal College of Midwives and 
Health Education Council (1985) emphasized 
the subjective involvement by the professionals 
in this emotive field and their need for support. 

Whereas the proper management of a peri- 
natal death is now well recognized, the emo- 
tional effect of a fetal loss before 28 weeks has 
received little if any attention. In this issue of the 
Journal (p. 547) the paper written by the com- 
bined effort of a paediatric pathologist, a chap- 
lain and an obstetrician (in itself an illustration 
of the wide impact of such loss) demonstrates 
how some professionals are now thinking and 
feeling. 

The aim of their investigation was to ascertain 
how different hospitals manage fetuses lost at 
between 12 and 28 weeks gestation. It is histor- 
ically interesting that ‘disposal’ is the descriptive 
word used in this paper. A ‘disposal’ certificate 
was the original certificate for a stillbirth until, 
under professional pressure, this was changed to 
a ‘death certificate’; ‘disposal’ implies something 
unwanted, to be got rid of, a reflection of the 
denigratory attitude towards a stillbirth at that 
time. 

In this investigation, the authors were moti- 
vated by a concern for, and interest in, this 
otherwise totally ignored human experience, a 
fertile field for further study with wide impli- 
cations for personal and family integrity. 

Their findings from 28 hospitals speak for 
themselves, but what is of particular interest is 
the surprising information that in some six hos- 
pitals all the fetuses were buried or cremated, 
most hospitals had facilities for photography and 
special religious services, some provided bless- 


ing cards and a remembrance book and 
appointed a bereavement counsellor. Even 
more surprising was the provision of a special 
plot of land in some of the crematoria or ceme- 
teries for stillbirths and second trimester fetuses. 

Whilst we have come to recognize the emo- 
tional reactions to a perinatal death, the reaction 
to miscarriage, and how professionals could be 
of help, has hardly ever been examined. The size 
of the problem is vast and at a conservative 
estimate there are at least 426 000 miscarriages 
annually in Britain. 

The situation has been highlighted by the 
intense controversy generated by the new Abor- 
tion Bill discussed by Parliament. Awareness of 
the problem is not new; 160 years ago, A. B. 
Granville, a physician accoucheur at the West- 
minster General Dispensary in London, 
reported a mini-survey of miscarriages (Gran- 
ville 1819). Of the first 400 women he asked, 305 
had miscarried and they remembered these 
events ‘with a tenacity that nothing can relax’. 
Oakley et al. (1984) in their unique study bring 
home vividly the need for action on both human- 
istic grounds and to prevent mental ill health in 
the parents and the family. 

One would have wished to know more of what 
transpired between the parents and the profes- 
sionals. What sort of reactions were there to the 
surprising offers of a burial or a cremation, of 
having a photograph taken, of the choice of 
having prayers said at the mother’s bedside or a 
memorial service? Above all, what is the think- 
ing and feeling of the staff in those hospitals who 
offer these facilities? 

In their conclusions the authors show their 
sensitive empathy for parents and how they see 
'good obstetric practice'. They consider that 
their survey indicated ‘that many hospitals were 
reviewing their procedures in the light of 
increased local interest and awareness of the 
problems'. What, I wonder, can or could be 
done to influence more obstetric thinking on 
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these lines? Perhaps the RCOG might consider 
setting up a working party to produce guidelines 


as they did for perinatal deaths. 
David Morris 
1 Bryanston Square 
London W1H 4FE 
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Disposal arrangements for tetuses lost in the second 
trimester 


G. BATCUP, J.P. CLARKE, D. W.PURDIE 


Summary. In 1986, 28 consultant pathologists with a special paediatric 
or perinatal interest in the UK and Irish Republic supplied information 
on current disposal methods for fetuses lost in the second trimester 
(12-28 weeks gestation) and the facilities available to parents. In over 
half the hospitals surveyed no single method of disposal was employed, 
but most of the fetuses were incinerated. In six hospitals all fetuses were 
either buried or cremated; 25 hospitals had facilities for photography 
and 24 made special religious services available. Other facilities avail- 
able in some centres included the provision of blessing cards and a 
'remembrance book' and the appointment of a bereavement counsellor. 
In five of the local crematoria or cemeteries a special plot of land was 
reserved for stillbirths and younger fetuses. The relative costs of these 


facilities are discussed. 


Infants who are stillborn or who die in the neo- 
natal period are issued with a stillbirth or death 
certificate and must, by law, be buried or cre- 
mated (Births and Deaths Registration Act 
1953). There are no such requirements for 
fetuses born dead before 28 weeks gestational 
age and arrangements for the disposal of such 
fetuses have evolved in an ad hoc manner within 
the many hospitals throughout the country. To 
investigate these various arrangements, 32 con- 
sultant pathologists with a special paediatric or 
perinatal interest were asked in July 1986 to 
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complete a detailed questionnaire concerned 
not only with fetal disposal but also with the 
availability of religious services and associated 
facilities for parents. This topic has been of con- 
cern to many 1n the medical field and has more 
recently caught the attention of the media. 


Results 


Of the 32 pathologists contacted, 28 replied. The 
geographical distribution and type of hospital or 
pathology department surveyed are indicated in 
Tables 1 and 2. 

During the course of 1985, the average 
number of second trimester fetuses received at 
each centre was 101, with a wide range of 20 to 
533. 


Disposal 


The methods of disposal are given in Table 3. In 
over half the hospitals surveyed no single 
method was employed. Although the exact pro- 
portion of fetuses in each category in any one 
hospital was not supplied, the questionnaire rep- 
lies indicated that most of the second trimester 
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Table 1. Geographical distribution of hospitals and 


university pathology departments 

England 20 
Wales 1 
Scotland 4 
Northern Ireland 1 
Irish Republic 2 


Table 2. Distribution by type of hospital or pathology 
department 


Children's hospital 6 


Maternity hospital 8 
University pathology department 10 
District general hospital 4 


Table 3. Numbers of hospitals employing various 
methods of fetal disposal 


More than one method employed 17 


Hospital incineration immediately after 

autopsy (method A) 9 
Method A alone 1 
Hospital incineration after autopsy and 

subsequent fixation (method B) 19 
Method B alone 4 
Burial or cremation (method C) 20 
Method C alone 6 
Preservation of some fetuses for teaching 

purposes 2 


fetuses were incinerated within the hospital 
either immediately after autopsy or after a 
period of fixation and that, in genera, only a 
small number of fetuses were buried or cre- 
mated, either privately or by hospital arrange- 
ment. In six hospitals, however, all fetuses were 
either buried or cremated. In two pathology 
departments, occasional malformed fetuses 
were permanently preserved, after removal of 
identity, for subsequent teaching purpcses. 


Photographs for parents 


In 25 of the 28 hospitals, polaroid or con- 
ventional photographs of the fetus could be 
taken for the parents if they so desired (Table 4). 
In only three hospitals were photographs never 
taken and in two of these, large numbers of 
fetuses were referred from other centres. 

In 12 hospitals, photographs were taken 
sometimes, while in 13 photography was the 
rule. The picture could then be given to the 
parents at a later date, if a request was made. 
Photographs were usually taken by the attending 
midwives and nurses, but medical staff, path- 
ology and mortuary technicians and members of 
photographic departments also contributed. 


Availability of special religious services 


In four hospitals, none of the special religious 
services detailed in Table 5 was available; two of 
these centres received fetuses referred from 
elsewhere. 

Prayers could be said at the mother’s bedside 
if desired (13 hospitals), or in the hospital chapel 
of rest with one or both parents in attendance (19 
hospitals). In three centres cremation services 
were possible within the hospital or its grounds. 
Two of these hospitals utilized their incinerator 
but separated the fetuses from surgical speci- 
mens and hospital waste; the chaplain was in 
attendance and conducted a short committal ser- 
vice. The third hospital possessed a separate 
small laboratory incinerator which was reserved 
solely for the disposal of these fetuses; commit- 
tal services were conducted by the chaplain. 

Ten hospitals arranged for cremation services 
in the local crematoria and a similar number held 
memorial services within the hospital for fetal 
losses that had occurred some time previously. 

Other services in eight centres referred mainly 
to the availability of hospital-arranged burials. 


Table 4. Numbers of hospitals taking polaroid or conventional photographs of second trimester fetuses for parents, 


subdivided according to category of photographer 


Photographs No. of Nurses and 
taken hospitals midwives 
Never 3 

Sometimes 12 


7 
Always 13 11 


Photographs taken by 
Pathology or 
Medical Photography mortuary 
staff department technicians 
3 4 5 
1 1 2 


Table 5. Availability of special religious services 


No. of 
hospitals 
No special services 4 
Prayers at the mother’s bedside 13 
Prayers in the hospital chapel of rest with 
parent/s in attendance 19 
Cremation service in the hospital or its 
grounds 3 


Cremation service in the local crematonum 10 
Memorial service for fetuses aborted some 
time previously 10 


Other types of service 8 


Table 6. Availability of other facilities 


No. of 
hospitals 
Blessing card 7 
Remembrance book 10 
Bereavement counsellor 12 
Separate hospital incinerator reserved solely 
for fetuses 1 
Special arrangements with local 
crematorium or cemetery 10 


Availability of other facilities (Table 6) 


Christening services are appropriate only to live- 
born infants, but parents of stillborn infants and 
younger fetuses can be offered a ‘blessing card’ 
which includes the baby’s name. Seven hospitals 
offered blessing cards to the parents. Ten hos- 
pitals kept a ‘remembrance book’ in the chapel 
or elsewhere, in which the names of the fetuses 
could be recorded. 

Twelve hospitals had appointed a specially 
designated bereavement counsellor. The ques- 
tionnaire replies indicated, however, that in 
many hospitals where there was no counsellor, 
this service was provided by a team of people 
including midwives, medical staff and clergy. 

One hospital possessed a separate small incin- 
erator reserved solely for the disposal of aborted 
fetuses. Ten hospitals had made special arrange- 
ments with the local undertakers, crematorium 
or cemetery, most commonly with regard to 
fixed prices for coffins, funerals or cremations, 
whenever these services were arranged by the 
hospital. In five of the crematoria or cemeteries, 
a special plot of land was reserved for such 
fetuses and stillbirths. Two hospitals had special 
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arrangements for communal cremation services 
at intervals throughout the year. 

Details of burial and cremation arrangements 
in two hospitals are given below: 


Hospital A. All first and second trimester fetuses 
longer than 2-5cm are buried, after pho- 
tography and a limited autopsy. Parents are 
offered the choice of a private or hospital burial 
and the cost of a hospital burial (£28.50 in 1986) 
is borne by a hospital fund. Within the local 
cemetery is a special plot of land reserved for the 
burial of newborn and stillborn infants and 
younger fetuses. 


Hospital B. After autopsy, the fetuses are placed 
in fixative in labelled containers. Three times a 
year the undertakers provide a child-sized coffin 
and the fetuses are placed inside. The under- 
takers require a signed document giving the 
names of the fetuses and their dates of birth 
together with a statement that the fetuses fall 
within the abortion category. A cremation ser- 
vice is held in the local crematorium by the hos- 
pital chaplain, and hospital staff and parents 
may attend. The cost of each service (£140.00 in 
1986) is borne by the health board. Ashes are 
scattered in the crematorium gardens. 


Costs 


Approximate costs for some of these facilities 
are given in Table 7. 

Remembrance books are not widely avail- 
able; our own is the size of a large wedding 
album and was specially commissioned. Polar- 
oid cameras should include automatic focusing 
and close-up facilities; conventional polaroid 
cameras will not focus on objects less than 60 cm 
away. It is probably wise to advise parents that 
photographs will fade if permanently exposed to 
light, and that a negative can be obtained from 
the polaroid picture, enabling further prints to 
be made at a later date. 

The special incinerator is an electrical labora- 


Table 7. Approximate costs 


Blessing card Negligible 
Remembrance book £20.00 
Polaroid camera and film £120.00 
Special furnace incinerator £420.00 


Private funeral or cremation £80.00 (minimum) 


550 CG. Batcup et al. 


tory furnace with a maximum external diameter 
of 48 cm and a maximum temperature of 1100°C. 

Private funeral or cremation charges will vary 
with the wishes of the parents but are most 
unlikely to be under £80.00 and may well be 
considerably higher. The cost of a special burial 
plot reserved for babies will also vary with the 
location of the cemetery and the size o: the plot 
required, but is likely to be in the order of thou- 
sands of pounds. 


Discussion 


Good obstetric practice requires a thorough 
knowledge by the attending staff of the correct 
procedures to be followed and the local facilities 
available for the reception and disposal of 
second trimester fetuses. The parents always 
deserve to be treated with a warm and sympa- 
thetic humanity, essential parts of which are 
direct and correct answers to their questions on 
photography, post-mortem examinations and 
disposal. Medical and midwifery staff should 
have easy access to a guide on the management 
Of bereaved parents, detailing the locally agreed 
arrangements. 

Growing concern by parents and hospital staff 
over the disposal of second trimester fetuses 
prompted our survey, and the results, although 
not necessarily representative of the country as a 
whole, give some indication of the facilities 
available over a wide area of the British Isles and 
Irish Republic. The survey relates to practices 
current in 1986 and the replies to the question- 
naires indicated that many hospitals were 
reviewing their procedures in the light of 
increased local interest and awareness of the 
problems. The survey also relates only to those 
parents who either ask for a Christian service for 
their fetus or who raise no objection to this. 
Parents of different cultural backgrounds often 


wish to adhere to special traditions and obser- 
vances, under the guidance of their own 
religious leader (Walker 1982). 

There are several ‘self-help’ groups which 
offer considerable support to bereaved parents, 
amongst which the Stillbirth and Neonatal 
Death Society (SANDS) and its equivalent 
organization in Ireland are notable examples. 
Under the auspices of SANDS, inscribed memo- 
rial stones for babies of any age have been erec- 
ted in adult cemeteries in many parts of the 
country. 

The provision of blessing cards, remembrance 
book and polaroid camera should be considered 
in appropriate circumstances; these are not 
expensive items and should be available in or 
near all maternity units. Financing hospital cre- 
mations and burials incurs greater expense and 
the purchase of a burial plot may be a severe 
financial burden. However, collaboration 
between neighbouring hospitals can help to 
spread the cost and many centres are now con- 
sidering this option. 
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Smoking in pregnancy: effects of stopping at different 
stages 


CHRISTINE MACARTHUR, E.G. KNOX 


Summary. Of 4341 pregnant women, 3106 were non-smokers and 1235 
were smokers at the start of pregnancy. Eighty-five had stopped smok- 
ing before 6 weeks gestation, 119 between 6 and 16 weeks, and 56 
stopped after 16 weeks. A further 51 stopped temporarily and 924 
smoked throughout pregnancy. The mean birthweight of the groups 
differed. There were also social and biological differences such as might 
partly explain birthweight variations so comparisons were repeated 
after allowing for these factors. Standardized mean birthweights were 
greater for all groups who stopped than for persistent smokers. Those 
who stopped before 6 weeks and between 6 and 16 weeks gestation had 
infants 217 and 213 g, respectively, heavier than the persistent smokers 
and similar to the non-smokers. Babies born to those who stopped after 
16 weeks, or temporarily, were intermediate in weight. Appropriate 
advice is that stopping any time before 16 weeks is best, but stopping 


after this is still beneficial. 


Many studies have shown that pregnant smokers 
have smaller babies than non-smokers, also 
higher rates of perinatal mortality and other 
adverse outcomes of pregnancy (US Surgeon 
General 1981). Some studies distinguished a 
third group, namely ex-smokers. These were 
usually defined as previous smokers who had 
stopped smoking by some arbitrary time during 
the pregnancy. In every series ex-smokers had 
heavier infants than the continuing smokers, and 
in mostthe mean birthweight was the same as for 
non-smokers (Lowe 1959; Frazier et al. 1961; 
MacMahon et al. 1966; Butler et al. 1972; 
Andrews & McGarry 1972; Schwartz et al. 1972; 
Rantakallio 1978). However, this leaves us with 
two problems of interpretation. 

First, most of these studies defined only a 


Health Services Research Centre, Department of 
Social Medicine, Medical School, Edgbaston, 
Birmingham B15 2TJ 

CHRISTINE MACARTHUR Research Fellow 
E G. KNOX Professor 


Correspondence: C. MacArthur 


single category of ex-smoker, those who stopped 
by X weeks, so that the effects of stopping at 
different stages were not investigated. It is there- 
fore not clear whether there is real benefit from 
stopping immediately after conception or, con- 
versely, whether stopping later in pregnancy is 
too late to have an effect. Second, smokers who 
stop earlier in pregnancy may differ from those 
who stop later and from non-smokers and per- 
sistent smokers, in terms of some of the social 
and biological characteristics which influence 
birthweight. There is indeed some evidence that 
they do differ (Andrews & McGarry 1972; Sch- 
wartz et al. 1972; Rantakallio 1978; Donovan 
1977). 

The object of this present study was to repair 
these deficiencies and examine the effect on 
birthweight of stopping smoking at different 
stages of pregnancy, taking into account inter- 
related social and biological characteristics- 


"2 
Patients and methods JA b; 


The study was based on all wht 
women who booked and subs 
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delivered at a West Midlands maternity hospital 
over a 12-month period, and who said they had 
been smokers at the start of pregnancy 
(n=1434). The sample was recruited at the time 
of the hospital booking visit and an initial state- 
ment of smoking behaviour was recorded. Inter- 
views took place in hospital, after delivery, when 
information was obtained about smoking 
throughout pregnancy and about other relevant 
items. Information about the sex of baby, birth- 
weight, gestation at delivery, maternal height, 
age, parity and social class was extracted from 


case notes. Of the 1434 women, 199 were not . 


interviewed; either they were discharged early 
(n=10), or medical problems made an interview 
not feasible (n=16), or a change in surname 
prevented an immediate link with the recruit- 
ment record on admission (n=158). For 15 the 
case notes could not be traced. The remaining 
1235 (85%) were included in the final analysis. 

The white European women who booked at 
the hospital during the same period and who 
were non-smokers at the start of pregnancy 
(n=3106) were not interviewed, but comparable 
case note information was obtained. 


Statistics 


Statistical analyses and birthweight standardiza- 
tion used the Statistical Package for Social 
Scientists (SPSS). ‘Expected’ birthweights were 
calculated from a multiple regression equation, 
whose coefficients were from the whole group of 
women who had been smokers at the start of 


pregnancy. 


Results 
Categories of smoking behaviour 


The 1235 women who were smokers at the start 
of pregnancy were classified into five groups 
based on smoking behaviour during pregnancy. 
The first three groups stopped smoking at dif- 
ferent stages of pregnancy and did not start again 
before delivery; the fourth stopped but started 
again later and the fifth smoked throughout. 


Early stoppers. These 85 women stopped smok- 
ing during the first 6 weeks gestation. Most 
stopped as soon as they knew they were preg- 
nant. Mean gestation at stopping was 5 weeks. 
The mean daily number smoked before preg- 
nancy was 13-8 cigarettes. 


Intermediate stoppers. These 119 women 
stopped between 6 and 16 weeks gestation. 
Mean gestation at stopping was 10 weeks. The 
mean daily number of cigarettes smoked before 
pregnancy was 13-6. 


Late stoppers. These 56 women stopped after 16 
completed weeks gestation. All but five had 
stopped before 28 weeks, four stopped after 28 
weeks and one after 29 weeks gestation. Mean 
gestation at stopping was 22:5 weeks. The mean 
daily number of cigarettes smoked before preg- 
nancy was 13-1. 


Temporary stoppers. These 51 women stopped 
smoking during pregnancy but started again 
before delivery. Most stopped quite early: 30 
during the second month and 18 during the third 
month. The mean duration of abstinence was 
12-5 weeks. Mean daily consumption on restart- 
ing was 7-5 cigarettes. Before pregnancy, mean 
daily cigarette consumption was 15:5. 


Persistent smokers. These 924 women continued 
to smoke throughout pregnancy. Mean pre- 
pregnancy cigarette consumption was 18-6 per 
day, significantly higher than in all the other 
groups. Some women in this group reduced their 
smoking; mean daily number smoked after 
booking was 13-1. 


Comparison of maternal characteristics 


Several of the social and biological characteris- 
tics which are known to be associated with 
birthweight, namely maternal age, height, social 
class, and parity (Knox et al. 1986) differed 
according to smoking behaviour (Table 1). 

Those who stopped before 6 weeks or 
between 6 and 16 weeks were older, taller, of 
higher social class and included more nulliparae 
than the persistent smokers and resembled the 
non-smokers in these respects. With the excep- 
tion of parity these differences would lead us to 
expect bigger babies irrespective of the smoking 
differences. 

By contrast, late stoppers (after 16 weeks) 
were similar in maternal age, height and social 
class to those who smoked throughout preg- 
nancy, so these two groups would be expected to 
have similar size babies. Any observed birth- 
weight excess among the stoppers might be more 
confidently attributed to the different smoking 
patterns. Indeed, the group who stopped after 


d 


Smoking in pregnancy 553 


Table 1. Characteristics of the women in the six categories of smoking behaviour 





Smoking category 


Stopped Stopped 
Non- Stopped by between 6 after16 Temporary Persistent 
smokers — 6 weeks and 16 weeks weeks stoppers smokers 
Variable (n=3106) (n=85) (n=119) (n=56) (n=51) (n=924) 
Maternal age (years)" 27-3 27-4 26:4 24-7 26-4 25-3 
(0-09) (0-57) (0-53) (0-67) (0-67) (0-17) 
Height (cm)* 161-6 163-1 162-3 161-0 161-5 160-9 
(0-11) (0-63) (0-64) (0-81) (0-80) (0-21) 
(n=2998)  (nz83) (n=118) (n=54) (n=49) (n=890) 
Social class IH (%) 25 24 23 12-5 22 11 
Nulliparous (%)* 46 54 61 50 51 38 
Gestation at booking (weeks) NK 12-9 12-9 17-2 12-6 15-4 
(0:37) (0-28) (0-68) (0-48) (0-18) 
Smoking before pregnancy None 13-8 13-6 13-1 15-5 18-6 
(cigarettes/day) (0-89) (0-81) (1-21) (1-13) (0-28) 
Gestation at delivery (days)* 278-2 277-8 279 7 278-5 277-1 276-5 
(0-24) (1:44) (1:14) (1-95) (1-56) (0-46) 
Percentage male babies* 52 52 65 50 39 50 5 


Results are mean (SE) where appropriate. 
NK, Not known. 


"These variables were taken into account in the birthweight standardization procedures. 


16 weeks contained more nulliparae than did the 
persistent smokers, and this would have pre- 
dicted a lower birthweight among these 
stoppers. 

The temporary stoppers were intermediate 
between those who had stopped by 16 weeks and 
the persistent smokers. There were more social 
class I and II women among the temporary stop- 


pers: they were older and more were having 
their first baby. But there was no difference in 
maternal height. 


Birthweight comparisons 


The crude mean birthweights for al] the groups 
are shown in row 1 of Table 2. All the groups 


Table 2. Birthweights in the six categories of smoking behaviour” 


Non- Stopped by between 6 


smokers 6 weeks 
(n-2998)  (n-83) 
Birthweight (g) 
Observed 3382-42 3404-34 
(10-02) (63-44) 
Expected 3222-79 3232-98 
(6-32) (39-04) 
Excess +159-63 +171-36 
(7-73) (45-30) 
Significance compared with 
persistent smokers <0-001 <0-001 
Mean duration of abstinence 
(weeks) 40 35 
Results are means (SE). 


*Women for whom height was not known are excluded. 


Stopped Stopped 
after 16 Temporary Persistent 
and 16 weeks weeks stoppers smokers 
(n=118) (n=54) (n=49) (n=890) 
3439-49 3324-48 3242-65 3140-25 
(50-84) (57-15) (67-66) (17-63) 
3271-87 3250-46 3176-78 3185-76 
(31-08) (41-69) (41-39) (11-76) 
+167-62 +74-02 65-87 —45.52 
(39-16) (51-70) (59-83) (13-46) 
«0-001 «0-05 «0-06 
30 17-5 12-5 
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who stopped, as well as the non-smokers, had 
bigger babies than the persistent smokers, 
although the 102g excess for the temporary 
stoppers was not statistically significant. 

Birthweight was next standardized for mater- 
nal age, height and parity, gestation at delivery 
and sex of the child in order to allow for the 
known associations with these factors. Indirect 
standardization, as used, resulted in ‘expected’ 
values in each of the groups (row 2 of Table 2) 
and a calculated ‘excess’ of observed over 
expected (row 3 of Table 2). 

These analyses confirmed the non-standard- 
ized findings that all the groups who stopped 
smoking had heavier babies than those who 
smoked throughout pregnancy. Bzbies of 
women who stopped before 6 weeks were similar 
in weight to those who stopped between 6 and 16 
weeks: they were 217 g and 213 g, respectively, 
heavier than infants of persistent smokers (i.e. 
an excess birthweight of 171 and 168 g compared 
with a deficit of 46 g). Those who stopped after 
16 weeks were intermediate: the infants were 
120 g heavier than the persistent smokers and 
100g lighter than the babies of those who 
stopped before 16 weeks. The group who 
stopped temporarily had babies 111g heavier 
than the persistent smokers: they were similar in 
size to the late stoppers. 

In addition to standardizing birthweight for 
the various confounding factors, we also noted 
that the group of late stoppers were identical in 
their other maternal characteristics to the per- 
sistent smokers (except for parity which would 
have a negative effect) yet still had significantly 
heavier infants. These findings support the con- 
clusion that the birthweight differences result 
from smoking behaviour and not the sccial and 
maternal differences. 

Table 2 shows that stopping smoking at any 
time up to 30 weeks results in increased birth- 
weight. The greatest effects result from stopping 
before 16 weeks. Stopping very early in the first 
few weeks has no additional effect. 


Discussion 


The anti-smoking advice supplied in leaflets to 
pregnant women in the UK is based largely upon 
the results of the extensive British Perinatal 
Mortality Study (Butler et al. 1972). Ex-smokers 
in this study were defined as those who had 
stopped by the fourth month, and the:r birth- 
weights were the same as for non-smokers. It 


might therefore be concluded that provided a 
woman stops smoking by this time, her infant 
will suffer no harm. However, there was no com- 
parison of women who stopped earlier or later 
within this 4-month period, and none between 
those who stopped after 4 months and those who 
had smoked throughout. There is therefore no 
basis for advising whether cessation at 2 months 
is better than cessation at 4 months or, for a 
woman still smoking after 4 months, whether it is 
now worth stopping. 

Most other published studies likewise failed to 
resolve these points of practical detail; and 
mainly for the same reason. All but one of them 
defined only a single category of ex-smoker. Dif- 
ferent studies chose different gestational defi- 
nitions of ex-smokers, but there were no 
systematic variations of birthweight effect 
according to this choice. For Lowe (1959) 
ex-smokers were those who had stopped by the 
end of the fifth month (with a few exceptions); 
for Schwartz et al. (1972), in France, they were 
those who stopped by the end of the third 
month. Frazier et al. (1961) defined them as 
smokers who had stopped by the time of inter- 
view and for 60% this was during the second 
trimester and for 3296 it was during the third. 
MacMahon et al. (1966) defined ex-smokers as 
those who stopped immediately before but not 
during pregnancy and Andrews & McGarry 
(1972) included women who gave up either 
before or during the early part of pregnancy. In a 
Finnish study by Rantakallio (1978) ex-smokers 
were those who stopped between the second and 
sixth months. 

Only one investigation, apart from our own, 
used multiple ex-smoker classes. Rush & Cas- 
sano (1983), using information collected as part 
of the 1970 British Births Survey, compared (a) 
smokers who stopped in the first month, (b) 
those who stopped between 2 and 6 months, (c) 
those who stopped between 7 and 8 months, and 
(d) those who stopped in the ninth month. They 
found no difference between the first three cate- 
gories, all of which had similar mean burth- 
weights to the non-smokers. Only the fourth 
category, women who stopped in the ninth 
month, had a mean birthweight not significantly 
different from those who smoked throughout. 
Apart from this, they found no gradient accord- 
ing to time of stopping. 

Our own study agrees that women who 
stopped at any time up to 30 weeks (no one 
stopped after this) had heavier infants than per- 


aL 


5. 


sistent smokers. It also confirmed that provided 
a woman. stopped before 16 weeks, the exact 
timing made little or no difference to birth- 
weight. It differed in showing that infants of late 
stoppers and temporary stoppers were inter- 
mediate in birthweight. Although the infants 
were smaller than for early stoppers, the hazards 


of continual smoking were significantly 
diminished. 
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Is routine antenatal booking vaginal examination 
necessary for reasons other than cervical cytology if 
ultrasound examination is planned? 


PETER O’DONOVAN, 


JANESH K. GUPTA, JOHN SAVAGE, 


JAMES G. THORNTON, RICHARD J. LILFORD 


Summary. Sixteen ovarian cysts, including one borderline ovarian 
malignancy, and ten trichomonal vaginal discharges but no cases of 
cervical incompetence or ectopic pregnancy had been detected at book- 
ing vaginal examination m 11622 consecutive antenatal case records 
abstracted retrospectively. In an attitude survey of pregnant women 
77% believed that vaginal examination was reassuring, 55% found it 
unpleasant, and 18% thought it could cause miscarriage. This, and a 
review of the literature, suggests that routine vaginal examination if 
ultrasound is planned has few advantages beyond the taking of a cervical 


smear. 


Some traditional obstetric procedures, elthough 
ineffective, are innocuous and may have a ritual 
function. Routine vaginal examination at the 
first antenatal attendance, however, requires 
reappraisal because it is widely perceived as 
intrusive and unpleasant. Advocates should 
establish that treatable conditions are detected 
sufficiently frequently to make it worthwhile 
when other diagnostic methods such as ultra- 
sound are to be used. 

The following advantages of vaginal examin- 
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ation at the booking antenatal examination may 
be proposed: (i) The detection of ovarian 
tumours and ectopic pregnancies; (ii) assess- 
ment of uterine size which may alert the exam- 
iner to the possibility of multiple or molar 
pregnancy; (ui) the discovery of cervical dilata- 
tion which may lead to measures to prevent pre- 
mature labour or miscarriage. 

The advantages of taking a cervical smear may 
be added but these have been discussed 
elsewhere (Lee et al. 1981) and here we shall 
examine the possible advantages of routine 
vaginal examination if a recent smear was satis- 
factory and it is not planned to repeat it. Our 
discussion will also assume that ultrasound 
examination is planned. 


Patients and methods 


The first part of the study involved a review of 
11 622 consecutive deliveries at a large British 
teaching hospital, the General Infirmary at 
Leeds (LGI). The findings of the vaginal exam- 
ination at the booking (first antenatal) visit were 
reviewed and where any positive features were 
recorded the subsequent action, diagnosis and 


outcome were noted. Details were also obtained 
independently from the cancer registry, path- 
ology reports and theatre records of all patients 
with ovarian cysts diagnosed during pregnancy 
by other means (subsequent examination, ultra- 
sound or at operation) and of all patients who 
had cervical cerclage performed in pregnancy. 
We were able therefore to determine the propor- 
tion of ovarian neoplasms discovered by vaginal 
examination and of cervical cerclage operations 
influenced by the vaginal findings. 

In the second part of the study, a two-part 
questionnaire was administered to 201 antenatal 
patients. The first part of the questionnaire con- 
sisted of six statements (Table 1) about vaginal 
examination with the subject’s responses 
recorded on a Likert scale. In the second part, 
the women were asked to rate their perception— 
between completely intolerable and insignifi- 
cant—on an ungraded visual analogue scale, of 
vaginal examination, dental examination, dental 
filling, venesection, urethral catheterization, 
motorway breakdown, and rectal examination. 
The questionnaires were completed in private 
with one of two authors (J.K.G. and P.O’D.) 
available to answer questions and formed part of 
a larger study of the methodology of obtaining 
patients’ values to be reported separately. Each 
author administered an equal number of ques- 
tionnaires in each of the two large city hospitals. 


Results 
Analysis of case records 


Vaginal examination findings were recorded in 
11270 of the 11622 (97%) records reviewed. 
Sixteen adnexal cysts were detected clinically 
and 14 of these were later also detected on scan. 
In total 57 ovarian cysts were diagnosed but 40 of 


Table 1. Attitude questionnaire 


Vaginal examination at the first antenatal attendance 
(booking clinic): 

(a) reassures that everything is well 

(b) should be part of routine examination 

(c) is not unpleasant 

(d) is unpleasant 

(e) may cause some people to delay reporting 

pregnancy 
(f) may cause miscarriage 


Responses were recorded on a Likert scale as ‘strongly 
agree, agree, neutral, disagree or strongly disagree’. 
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these were only detected by ultrasound scan. 
One undiagnosed Stage IA ovarian carcinoma of 
borderline malignancy was found incidentally at 
caesarean section. Ten other patients had sur- 
gery eventually and two follicular, one luteal, 
one broad ligament and two dermoid cysts, and 
one fibroid, one cystadenoma and one Stage 1A 
serous cystadenoma of borderline malignancy 
were removed; in one patient no tumour was 
found. 

In no woman was cervical dilatation or efface- 
ment noted on vaginal examination, nor did the 
cervical condition ever lead to cerclage or any 
other management to prevent premature 
labour. Cervical sutures were inserted in 37 
women always on the basis of the previous 
history. There were 120 multiple pregnancies 
during the study period and 11 were suspected 
on the original vaginal examination, including 
one set of triplets. Vaginal discharge was noted 
in 110 women and microbial culture identified 
pathogenic organisms in 51 (10 trichomonas and 
41 candida). Condylomata acuminata was dis- 
covered in five women and four of them had 
cautery performed. No ectopic pregnancies 
were suspected on the basis of routine 
examination. 


Attitudes to vaginal examination 


The Likert scale of patients’ attitudes showed 
that 77% believed that vaginal examination was 
reassuring and 52% thought that it should be 
part of a routine examination, but 55% found it 
unpleasant. Overall 45% felt that some women 
might delay attending hospital for fear of vaginal 
examination and 18% felt that it might cause 
miscarriage. On the visual analogue scale 
patients ranked vaginal examination slightly bet- 
ter than a dental filling or rectal examination but 
worse than catheterization, dental examination 
or venesection. 


Discussion 


The main fetal advantage claimed for vaginal 
examination is the possibility of preventing pre- 
mature labour by insertion of a cervical suture 
following detection of a dilating cervix. This is 
unlikely to be effective (Rush et al. 1984), 
although the results of the large randomized trial 
are awaited. Unnecessary cervical suture may be 
harmful and few obstetricians insert them on the 
basis of cervical changes alone. Modification of 
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lifestyle and other forms of social manipulation 
in patients at high risk of premature labour have 
been advocated (Papiermk et al. 1986) on the 
basis of uncontrolled data. Cervical changes fea- 
ture on the list of risk factors for premature 
labour but their significance 1s much less than 
other features such as a previous history of mis- 
carriage or bleeding in early pregnancy. It is 
much easier to predict premature labour than to 
prevent it. It is unlikely anyway that a single 
cervical assessment would be beneficial, and 
Papiernik et al. (1986) himself recommended 
serial examination. The hypothesis that prema- 
ture labour may be prevented by modification of 
lifestyle is unproven and the economic and other 
opportunity costs of this advice suggest that it 1s 
not warranted. Other possible fetal advantages 
of routine vaginal examination depend on dem- 
onstration of inappropriate uterine size for ges- 
tational age and cannot be sustzined if 
ultrasound examination is planned. 

The most compelling maternal indication for 
vaginal examination in pregnant women with a 
recent satisfactory smear test would be demon- 
stration that early malignant ovarian tumours 
are detected with sufficient frequency to make 
the procedure worthwhile. We have, therefore, 
made an assessment of the frequency with which 
curable ovarian malignancy, missed cn ultra- 
sound, would be detected as a result of vaginal 
examunation. The incidence of malignant 
ovarian tumours throughout the reproductive 
age group is 6 to 7 per 100 000 (Bennington et al. 
1968). One borderline ovarian malignancy was 
discovered on vaginal examination among 
nearly 12000 patients in this series. Morrow 
(1981) confirms that borderline tumours are rel- 
atively more common amongst younger women 
and account for 83% of all primary malignant 
ovarian tumours between the ages of 20 and 29 
years and 67% between the ages of 3C and 39 
years. Hogston & Lilford (1986) detected one 
malignant tumour amongst 26 000 ultrasound 
scans, 137 of which revealed an adnexal mass, 
while Thornton & Wells (1987) found one 
frankly malignant and six borderline ovarian 
tumours in 45000 pregnancies. The present 
study shows that ultrasound picks up foar times 
as many ovarian neoplasms compared with 
vaginal examination and if used alone will detect 
more than three quarters in pregnancy because 
many clinical lesions were also detected on ultra- 
sound. Thus, vaginal examination (assuming a 
rate of carcinoma of 1 in 20 000) might pick up 


one extra malignant tumour in 80 000 women or 
less. In many the tumour would be incurable or, 
in the case of borderline tumours, would have 
been detected and cured later. Thus the lfe- 
saving potential of routine vaginal examination, 
if ultrasound scan is to be performed, is likely to 
be considerably less than 1 in 100 000. 

The advantages of detecting curable ovarian 
cancer as infrequently as this must be balanced 
against distaste for the procedure. A number of 
studies (Hamilton & Dodge 1981; Osofsky 1967; 
Haar et al. 1977) have looked at women’s reac- 
tions to vaginal examination in the gynaecologi- 
cal clinic and showed that it is an intrusive and 
unpleasant experience. Our study is the first to 
assess the attitudes of pregnant women and our 
findings confirm that it is a moderately distaste- 
ful procedure. It is noteworthy that a sizeable 
proportion of subjects felt that women might 
delay reporting their pregnancy because of fear 
of internal examination and that some believed 
that miscarriage could be provoked in this way. 
Nevertheless, the fact that women dislike 
vaginal examination does not mean that it 
should not be carried out gently and with reas- 
surance that it does not cause miscarnage. We 
would have liked to obtain a direct estimate of 
the diagnostic benefits that patients would offset 
against the perceived disadvantages of vaginal 
examination but a pilot experiment showed that 
very few patients were able to comprehend this 
difficult cost-benefit decision. 

Another possible reason for performing rou- 
tine vaginal examination 1s to detect non-malig- 
nant ovarian cysts which may undergo 
complications such as torsion in pregnancy. This 
benefit must, however, be offset against the 
unnecessary surgery following false-positive 
findings (Hogston & Lilford 1986). Ultrasound 
cnteria have been developed to maximize the 
chance of diagnosis of neoplastic cysts while 
minimizing intervention for purely functional 
changes (Hogston & Lilford 1986; Lilford et al. 
1979). The net gain from vaginal examination 
for this purpose, given that torsion is rare, and 
unnecessary surgery in pregnancy undesirable, 
must be very small. The detection of ectopic 
gestation is another possible advantage of 
vagina] examination. The sensitivity of vaginal 
examination in detecting asymptomatic lesions 
before tubal rupture is certainly low and ultra- 
sound examination is a far more appropriate 
method of confirming intrauterine gestation. 
From our review the only clear benefit was the 


detection of trichomonal vaginal discharge in 10 
women (0-196) although it is not clear how many 
of these would have admitted to this symptom. 

We therefore conclude that routine vaginal 
examination in pregnancy, assuming that an 
ultrasound scan is intended, has no fetal benefit. 
The possibilities of detecting a malignant 
Ovarian tumour in time for a cure, along with 
other possible maternal advantages, are so 
remote that they fall well below the risks to 
which we are all exposed in our daily lives. If 
people were truly so risk adverse then many of 
the daily activities which we take for granted 
would be precluded (Inman 1984). Some 
obstetricians might argue that it should be 
recommended because they regard the low 
return as worthwhile or because many women 
expect to have an examination and find it reas- 
suring. Many others, including the authors, no 
longer do so because the likely benefits are so 
small. Either way, an inflexible and unyielding 
approach cannot be justified. 
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Factors affecting the uptake of screening for neural 
tube defect 


DOROTHY KYLE, CAROLE CUMMINS, STUART EVANS 


Summary. A questionnaire concerning pregnant women’s knowledge 
of, and attitudes to, serum alpha fetoprotein (AFP) screening for spina 
bifida was sent to all pregnant women receiving a health education 
leaflet on AFP screening who booked at the Birmingham Maternity 
Hospital in the first quarter of 1984. The majority said that they would 
accept the test, and subsequently did so. This suggests that low uptake 
of the test is not a result of patients’ resistance, and the results indicated 
that the provision of early information about the test is likely to improve 
uptake and decrease anxiety. With the increasing clinical usefulness of 
the AFP test, routine screening of pregnant women with an ‘opt-out’ 
system is becoming clinically desirable, and the survey suggests that it 
would be acceptable to the patients. 


A serum alpha fetoprotein (AFP) screening ser- 
vice is available for all pregnant women in the 
West Midlands Regional Health Authority, yet 
in 1984 only about half of them were tested. 

To determine how far poor uptake was related 
to the patient’s behaviour and patient’s resis- 
tance, it was decided to survey pregnant 
women’s attitudes to, and knowledge of, screen- 
ing for neural tube defects. It was expected that 
this would also suggest ways in which th» organ- 
ization and timing of screening might promote 
uptake. 


Central Birmingham Health Authority, District 

Office, Vincent Drive, Edgbaston, Birmingham 

B15 2TZ 

DOROTHY KYLE Specialist in Community 

Medicine 

Health Services Research Centre, Department of 

Social Medicine, University of Birmingham, 
Birmingham B15 2T J 

CAROLE CUMMINS Research Associate 


Birmingham Maternity Hospital, The Queen 
Elizabeth Medical Centre, Birmingham 15 
STUART EVANS Principal Biochemist 


Correspondence: Dorothy Kyle 
560 


Patients and methods 


All 1235 patients booking at the Birmingham 
Maternity Hospital in the first quarter of 1984 
who were sent the standard leaflet about AFP 
screening (West Midlands Regional Health 
Authority Public Relations Department. 
Screening for Spina Bifida) were also sent a ques- 
tionnaire designed both to explore their atti- 
tudes to and knowledge of screening for neural 
tube defects and also to assess the value of the 
leaflet. They were asked to hand the completed 
questionnaire to the booking clerk on their 
booking attendance. When the questionnaires 
were returned, the clerk was usually able to 
attach a patient identification label to the envel- 
ope which enabled questionnaires to be linked to 
AFP test records for 1984. As the questionnaires 
were collected at the first hospital visit, the 
women’s answers were not influenced by any- 
thing that they heard at hospital during their 
current pregnancies. Overall, 957 question- 
naires were returned, a response rate of 77:5%. 
Percentages in the text and tables refer to 
respondents to specific questions: response rates 
to individual questions were invariably high. 
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Results 


Prior knowledge about spina bifida and 
screening test 


Nearly all the women, 95%, had heard of spina 
bifida and 73% had heard that there was a 
screening test available for 1t. Women from 
higher social classes (using the woman's own 
occupation) were significantly more likely to 
have heard of spina bifida screening. Overall, 
87% of social classes I and II had heard of a 
screening test, compared with 73% of social 
class III non-manual workers and 6396 of social 
classes IV and V (73=31-38, P<0-001). 

Of women who had had a previous pregnancy, 
7796 had heard about the screening test com- 
pared with 67% of those who had not been preg- 
nant before (32-10-71, P<0-01). 

Only 41% of women who had had a previous 
pregnancy said that they had heard about the 
screening test from a medical source. Among 
primigravidae only 9% said that they had heard 
about screening from a medical source, although 
all must have seen their general practitioner 
before booking. 


Response to the leaflet 


Nearly all the women, 9896, found the leaflet 
clear and easy to understand. Half said that they 
found it very helpful and only 2% found it 
unhelpful, even though 27% said that the leaflet 
had told them nothing that they did not know 
already. 

The leaflet was most effective in giving infor- 
mation to women in routine non-manual or 
manual jobs. Around 27% of both routine non- 
manual workers and manual workers said that 
the leaflet contained nearly all new information, 
compared with 1196 of social classes I and II 
(33—40-54, P«0-001). 


Table 1. Intentions regarding the screening test 


NTD screening 561 
Acceptance of screening 


Overall, 98% of the women thought that screen- 
ing in pregnancy for spina bifida was a good idea. 
The leaflet had a positive influence in favour of 
screening: 9% who thought that screening was a 
good idea said they had come to this decision 
only after reading the leaflet. 

Only 5% said that they would definitely not 
accept AFP screening and 7896 said they would 
definitely accept screening (Table 1). 

Of the respondents 92% thought that they had 
enough information to decide whether or not to 
accept the screening test. Of those who were 
definitely not going to accept the test, 22% also 
said that they did not have enough information 
to make a decision and 20% of the women who 
were still making up their minds also stated that 
they did not have enough information to decide. 
The quality of information about the test 
appears to affect its acceptability: there was a 
significant association between having enough 
information to make a decision and a definite 
acceptance of the test (x2— 133-84, P«0-001). 

The woman's religion was expected to have an 
influence on acceptance of the test because of 
the possibility of termination of pregnancy. 
Church of England and Roman Catholic women 
comprised 77% of the respondents. Although 
significantly more Church of England women 
than Roman Catholic women said they would 
definitely accept the test (423-91, P<0-05), a 
majority of the Catholic women still said that 
they would definitely accept the screening test. 
Only 7% of Catholics definitely did not want it 
(Table 1). 


Feelings about termination 


The women were asked whether, in the unlikely 
event of their babies having spina bifida, they 
would be prepared to have the pregnancy termi- 


Intentions of accepting the screening test 


Definitely yes Definitely no 
n (96) n (96) 
Church of England 486 (82) 18 (3) 
Roman Catholic 109 (74) 10 (7) 
All respondents 742 (78) 47 (5) 


Need more Still making up 
information mind 
n (96) n (96) Total 
31 (5) 59 (10) 594 
9 (6) 19 (13) 148 
54 (6) 107 (11) 950 
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nated. A little over half the women said that they 
would, while a further 36% said that they did not 
know. Only 9% of the respondents said that they 
would not have the pregnancy terminated. 
Although there was a highly significant differ- 
ence in the proportions of Roman Catholic and 


Table 2. Views on termination if baby had spina bifida 
in different religious groups 


Prepared to have the 
pregnancy terminated if baby 
had spina bifida 


Don’t 
Yes No know 
Religion n(%) n(%) n(%) 
Church of England 368 (62) 24 (4) 198 (33) 
Roman Catholic 63 (43) 16 (11) 67 (45) 
Non-Conformist 23 (53) 8 (19 12 (28) 
Methodist 13 (65) 2 (10 5 (25) 
Other Christian 7 (28) 9 (36 9 (36) 
Sikh 9 (31) 3 (10) 14 (48) 
Muslim 6 (25) 5 (21) 11 (46) 
Hindu 3(19 3 (19) 10 (63) 
Jehovah’s Witness 0— 6(10) 0 — 
Other religions given 0 — 3 (50) 3 (50) 
Agnostic/atheist/no 
religion 18 (78) 1 (4)  4(17) 
Total 520 82 338 


Table 3. Factors associated with anxiety on -eceiving 
the leaflet 


Women warned by 


the lezflet 
Yes No 
n(%) n(%) 
Women who before receiving : 
the leaflet: 
Had heard about spina bifida 
Yes 199 (23) €85 (77) 
No 15 (32) 32 (68) 
Had heard there was a 
screening test available for 
spina bifida 
Yes 140 (21) 542 (79) 
No 74 (29) 175 (70) 
The leaflet told the women: 
Nothing new 42 (17) 20 (83) 
A few new things 94 (20) 366 (80) 


Nearly al! new information 77 (35) 142 (65) 


Church of England women who were not pre- 
pared to have the pregnancy terminated 
(3259-51, P<0-01), only 11% of the Catholics 
said they would not be prepared to have a termi- 
nation (Table 2). Of the minority religious 
groups only Jehovah's Witnesses stood out; all 
six would refuse termination. 

Of those who did not know whether they 
would have a termination, 97% said they wanted 
to know as soon as possible if they were carrying 
a spina bifida baby. Although they were not able 
to say what they would do in such an instance, 
almost all preferred to be in the position of 
having to make that decision. 


Anxiety associated with the leaflet 


The women were asked if the the leaflet worried 
them at all. There was a positive association 
between never having heard of spina bifida and 
being worried by the leaflet (32—8-56, P«0-01) 
and between never having heard of a screening 
test and being worried by the leaflet (2=8:19, 
P<0-01) (Table 3). 
There was a significant positive association 
between how much of the information given in 
the leaflet was new to the women and being 
worried by the leaflet (32-65-94, P<0-001). 
Being worried by the leaflet was also 
positively associated with not having enough 
information to decide whether or not to accept 
the screening test (32-25-41, P<0-001) (Table 
3); 


Intentions and behaviour 


Checking against AFP screening records 
allowed the woman's stated intentions to be 
compared with her actions. We were able to link 
914 women with the test records (95:5% of the 
respondents) and 78-6% of these had the test. Of 
the 78% who said they intended to have the test, 
86% did so, but 13% did not. Of the women who 
had not made up their minds 70% went on to 
have the test, while 60% of those who had said 
they needed more information before deciding 
to accept the test subsequently had it. Only two 
women who had said that they definitely did not 
want the test eventually had it. 

We did not have the names of non-responders 
to the questionnaire. Since we recruited the 
sample according to booking dates, not dates of 
AFP testing, it was not possible to link them one- 
to-one with test records. We do know that of 


5160 who booked in 1984, 75-8% accepted the 
AFP test. The booking figure includes a small 
number of late bookers to whom it was not poss- 
ible to offer the test and who were not sent a 
leaflet. Allowing for late bookers, the percent- 
age of responders accepting the AFP test is very 
similar to the overall acceptance rate for 1984. It 
remains possible that non-responders had a dif- 
ferent uptake to responders and to 1984 bookers 
as a whole. If so, the overall AFP acceptance 
rate for the first quarter of 1984 would have been 
very different from the overall acceptance rate 
for the rest of the year. This seems unlikely, and 
we conclude that the test acceptance rate of non- 
responders was broadly similar to that of 
responders. 


Discussion 


Our survey found no evidence that patients’ 
resistance to serum AFP screening contributed 
to low uptake. Nearly all the women who replied 
thought screening was a good idea. This was a 
much higher proportion than said that they 
would definitely accept the test, implying that 
even those women who do not want the test 
themselves are not opposed to other people 
having it. | 

The linkage of the survey with test records 
indicated that most of the women who said they 
Intended to have the test did go on to have it, as 
did most of those who had not made up their 
minds at the time of the survey. Clearly, there- 
fore, some women need more time to come to a 
decision. Requiring instant decisions is hkely to 
reduce the acceptability of the test, while staff 
counselling could increase the acceptance rate. 

Having no prior knowledge of spina bifida or 
the screening was significantly associated with 
anxiety on receiving the leaflet. New discovery 
of a risk to the baby in early pregnancy seems to 
cause more anxiety than the same information 
given to pregnant women who are already aware 
of the possibility. To ensure women are not 
unduly worried by the AFP screening test, it 
seems that either they should be given no infor- 
mation about it, which is neither ethically 
acceptable nor practical, or that information 
should be widely available, preferably before 
pregnancy. Other workers have reported less 
maternal anxiety in areas with access to AFP 
screening programmes than in areas without 
them, but have concentrated on mid to late preg- 
nancy (Burton et al. 1985a; Berne-Fromell & 
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Kjessler 1984) or on women with high levels of 
serum AFP (Fearn et al. 1982; Burton et al. 
1985b). A consensus meeting about maternal 
serum AFP screening held in Berlin in 1983 con- 
cluded that ‘sufficient information and counsell- 
ing help to relieve anxiety and should be 
provided at an early stage in any large scale 
screening programme’ (Anon 1985). Our results 
confirm this. 

Although most women had already heard of 
spina bifida and the existence of a test, many had 
not heard this from a medical source. Although 
the leaflet was primarily intended to comp- 
lement and facilitate further medical discussion 
and counselling, it seemed in practice to fill an 
information gap. Experience with the South 
Wales programme, where general practitioners 
were asked to distribute an explanatory leaflet, 
indicated a reluctance by them to discuss neural 
tube defects in early pregnancy (Fearn et al. 
1982). A leaflet such as the one used in this 
survey could act as a useful primer to the book- 
ing visit, because it invites discussion of the test. 
Leaflets have been shown to be useful in impart- 
ing knowledge in American screening pro- 
grammes (Faden et al. 1985), although no leaflet 
can be a substitute for adequate patient-doctor 
discussion (Annas & Elias 1985). 

The obstetrician's increased ability to identify 
pregnancies where all is not well should be made 
clear to all women, certainly as soon as possible 
after they become pregnant, if not before. Har- 
ris & Read (1981) were principally concerned 
with routine ultrasound screening when they 
stated that informed consent should always be 
obtained before screening for neural tube 
defects, but this is equally true for serum AFP or 
any other screening tests which might lead to the 
offer of termination, for example HIV screen- 
ing. It is not acceptable to hide behind a battery 
of tests described as ‘just routine’, until a sus- 
picious result occurs. The natural anxiety of 
being in a high-risk group is not only likely to be 
much greater if this 1s the first time that the 
woman realizes the potential significance of such 
'routine tests', but is also likely to prevent the 
information presented from being absorbed. 

It might be tempting to measure demand for 
an antenatal screening service in terms of the 
numbers of patients who are prepared to commit 
themselves to the termination of their pregnan- 
cies if the final result is positive. This study sug- 
gests otherwise. Many women did not know 
whether they would accept termination if they 
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were carrying a fetus with spina bifida; neverthe- 
less, they wanted to know this as soon a3 possible 
in their pregnancies. 

The screening service at the Birmingham 
Maternity Hospital works on the ‘opt-in’ prin- 
ciple, i.e. women specifically elect to have the 
test. The consensus meeting in 1983 did not 
agree whether screening should be on an ‘opt-in’ 
or ‘opt-out’ basis. Since then, serum AFP has 
increased in usefulness as a biochemical indica- 
tor of pregnancy risk, for example as a predictor 
of low birthweight (Wald et al. 1982). As the test 
becomes more useful in clinical practice, there 
will be pressure for it to be measured routinely in 
all pregnancies whether or not an incividual's 
consent to be screened for neural tube defects 
has been obtained. This does not absolve doc- 
tors from explaining the possible consequences 
to the patient at the outset. 

Ethically, an ‘opt-out’ system might be desir- 
able. The worst outcome of an 'opt-out' system, 
if administrative error causes the test to be done 
on a woman who 'opted-out', is a burden that 
hospital staff must bear of knowing a wcman has 
a high serum AFP level but ignoring it as she had 
chosen to ‘opt-out’. In an ‘opt-in’ system, the 
worst possible outcome is where a woman wants 
the test, but for some reason fails to ‘opt-in’ and 
goes on to have a child with a neural tube defect. 

The widespread acceptance of the principle of 
screening in our survey indicates that an ‘opt- 
out’ system with adequate explanation of the test 
and real opportunities for opting out is likely to 
be acceptable. As we have found no evidence 
that the attitudes of patients have any significant 
effect on uptake of serum AFP screering, we 
believe that changing to ‘opt-out’ systems of test- 
ing is likely to increase the proportion of women 
tested. 
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Changes in postprandial release patterns of 
gastrointestinal hormones in late pregnancy and the 
early postpartum period 


TROND G. JENSSEN, HANNE H. HAUKLAND, BARTHOLD VONEN, 
JON FLORHOLMEN, PERG. BURHOL, JAN M. MALTAU 


Summary. Intestinal transit time increases and gastrointestinal incretin 
effect is reported to decrease in pregnancy. The release patterns of 
gastrointestinal hormones related to these functions were studied in 
eight women before and after ingestion of a standardized meal at 32-34 
weeks gestation and at 4 days postpartum. Basal plasma motilin and the 
integrated meal response of motilin, pancreatic polypeptide (PP) and 
gastric inhibitory polypeptide (GIP) were significantly lower in preg- 
nancy than postpartum. The meal-induced rise of somatostatin and 
vasoactive intestinal polypeptide (VIP) was, however, absent in late 
pregnancy; whereas the somatostatin response recovered postpartum, 
and the plasma VIP concentrations stabilized at significantly higher 
levels postpartum without any meal response. Basal and meal-induced 


plasma insulin were significantly higher in pregnancy. 


Pregnancy is associated with pronounced 
changes in gastroentero-pancreatic functions. 
First, the intestinal transit time is delayed in the 
second and third trimester (Hytten 1980; Law- 
son et al. 1985; Wald et al. 1982), and this inhibi- 
tion of propulsion is combined with a general 
relaxation of the upper gastrointestinal sphinc- 
ters (Hytten 1980). 

These effects on the motor activity of the 
gastrointestinal tract have so far mainly been 
ascribed to the increasing levels of progesterone 
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in late pregnancy (Wald et al. 1982; Lawson et al 
1985), since progesterone both in vitro and in 
vivo relaxes alimentary smooth muscle (Bruce & 
Behsudi 1979; Shaffer et al. 1984). However, 
lately it has been shown that the gastrointestinal 
hormone motilin, which stimulates the propul- 
sion waves of the antroduodenal area in the fast- 
ing state (Janssens et al. 1983), circulates in 
lower concentrations in late pregnancy than in 
the postpartum period (Christofides et al. 1982; 
Jenssen et al. 1986b). Several other gastro- 
intestinal hormones, such as somatostatin, pan- 
creatic polypeptide (PP) and vasoactive 
intestinal polypeptide (VIP) also have effects on 
smooth muscle contractility in digestive organs. 
Thus, somatostatin has recently been attributed 
a physiological role in the initiation of the 
migrating intestinal contractions of the duo- 
denum and jejunum (Peeters et al. 1983). But 
knowledge of their release characteristics in 
pregnancy is still deficient. 

Second, glucose tolerance decreases in preg- 
nancy (Pedersen 1977). This may partly be 
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explained by a state of insulin resistance (Burt & 
Davidson 1974). In addition, others (Hornnes et 
al. 1978) have reported that the physiological 
incretin effect of the gastrointestinal tract, which 
accentuates the postprandial insulin release, is 
reduced in pregnancy. This may possibly be 
ascribed to impaired release of the incretin hor- 
mone gastric inhibitory polypeptide (GIP) 
(Hornnes et al. 1979). 

The present study was undertaken to assess 
the meal response of plasma  motilin, 
somatostatin, PP, VIP, insulin and GIP in late 
pregnancy and after parturition. 


Patients and methods 


Eight healthy women, 20-31 years old, all primi- 
gravidae of gestational age 32-34 weeks, were 
studied after their informed consent was 
obtained. They were recruited among the out- 
patients of the Department of Obstetrics and 
Gynaecology, and all had uncomplicated preg- 
nancies with normal weight gain. None of the 
patients received any medication during preg- 
nancy or the early postpartum period. 

At inclusion all patients were studied after an 
overnight fast. They consumed a 15-min stan- 
dardized meal consisting of 150g milk, 120g 
bread, 18 g butter, 25 g jam, 75 g hamburger and 
30 g ham salad (26 g protein, 46 g fat, 93 g car- 
bohydrates). Blood samples were drawn from an 
indwelling catheter in an antecubital vein at 30, 
15 and 0 min before, and at 10, 20, 30, 45, 60, 90, 
120, 150 and 180 min after start of the meal. The 
protocol was then repeated 4 days postpartum. 

Plasma motilin, somatostatin, PP, VIP, 
insulin and GIP were measured by radio- 
immunoassays described previously (Jenssen et 
al. 1984; Burhol et al. 1978, 1980, 1984; Jorde & 
Burhol 1982; Jorde et al. 1981). Blood glucose 
was measured by a hexokinase method (Gluco- 
quant, Boehringer Mannheim, FRG). 

Postprandial responses were assessed by com- 
paring the integrated 30-min basal plasma levels 
with the integrated plasma levels in 30-min 
periods postprandially. Furthermore, the inte- 
grated basal levels before and after parturition 
were compared, as well as the total integrated 
postprandial responses at the same orcasions 
taking fasting values as baseline. A paired 
Wilcoxon rank sum test was used for com- 
parisons. Where no meal response was 
Observed, the overall hormone concentrations 
before and after parturition were compared by 


analysis of variance. P<0-05 was each time con- 
sidered statistically significant, and all results 
were presented as mean + standard error of the 
mean (SEM) values. 


Results 


Motilin. During the first 30-min postprandial 
period plasma motilin rose significantly both in 
pregnancy and postpartum, but the basal levels 
as well as the integrated meal response were 
significantly lower in pregnancy (Fig. 1). 


Somatostatin. Basal levels of somatostatin pre- 
and postpartum did not differ whereas a 
postprandial rise in plasma somatostatin could 
only be detected after delivery, reaching statis- 
tical significance for the last 2 h of the study (Fig. 


1). 


PP. Basal plasma PP concentrations were the 
same before and after delivery, rose significantly 
for the whole postprandial period on both occa- 
sions, but the meal response in pregnancy was 
clearly reduced (P<0-05) (Fig. 1). 


VIP. No meal response was observed either in 
pregnancy or postpartum, but the overall plasma 
VIP levels were significantly higher postpartum 
(Fig. 1). 


Insulin. A significant postprandial rise was 
observed both before and after delivery, 
whereas the basal plasma insulin levels as well as 
the integrated postprandial plasma levels were 


significantly higher in pregnancy (Fig. 2). 


GIP. Although basal plasma GIP concentrations 
did not differ, the meal response of GIP was 
significantly reduced in pregnancy (Fig. 2). 


Blood glucose. Basal blood glucose levels did 
not differ between the pre- and postpartum 
periods, but the integrated postprandial rise in 
blood glucose was significantly accentuated 1n 
pregnancy (Fig. 2). 


Discussion 


In accordance with previous reports 
(Christofides ef al. 1982; Hornnes et al. 1979, 
1981a; Hornnes & Kühl 1981a; Jenssen et al. 
19865), this study shows that the release pattern 
of several gastrointestinal hormones is altered in 
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Fig. 1. Pre- and postprandial plasma concentrations of motilin (a), somatostatin (b), pancreatic polypeptide (PP) 
(c) and vasoactive intestinal polypeptide (VIP) (d) in eight women before (O-——O) and after (6——— 6) 
parturition. Each point represents the mean of eight observations, and the vertical bars the standard errors of the 


means. 


pregnancy. Most striking is that the ordinary 
meal response of plasma somatostatin seems to 
be missing in late pregnancy. One group (Pee- 
ters ef al. 1983) has demonstrated that 
somatostatin probably plays a physiological role 
in the induction of migrating contractions in the 
upper intestines between meals, and 
somatostatin probably has a similar effect in the 
postprandial state (Sarna et al. 1984). Other 
important aspects of this hormone are its inhibi- 
tion of the secretion of acid from the stomach 
(Bloom et al. 1974), alcalic juice from the pan- 
creas (Hanssen et al. 1977) and the release of 
several gastrointestinal hormones (Coltun et al. 
1984; Jenssen et al. 1986a). Future work may 
reveal a role for somatostatin in the regulation of 
these functions in pregnancy. 

As previously reported, both basal 
(Christofides et al. 1982; Jenssen et al. 1986b) 
and postprandial (Christofides et al. 1982) levels 


of motilin are lower in pregnancy than post- 
partum. Motilin is spontaneously released 
during initiation of the antroduodenal con- 
tractions in the fasting state (Vantrappen et al. 
1979), and when administered intravenously it is 
also able to induce an identical motor response 
(Janssens et al. 1983). The rate of gastric empty- 
ing is both reported to be normal (Hunt & Mur- 
ray 1958) and reduced (Davison et al. 1970) in 
pregnancy, whereas the intestinal transit time is 
delayed during the second and third trimester 
(Hytten 1980; Lawson et al. 1985; Wald et al. 
1982). The reduced motilin release in late preg- 
nancy may either reflect impaired intestinal pro- 
pulsion in the fasting state, or, more 
interestingly, it may be responsible for the 
reduced intestinal motility of late pregnancy. 
The impairment of postprandial PP release in 
pregnancy is in accordance with the findings of 
Hornnes & Kühl (1981) that the ordinary meal 
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Fig. 2. Pre- and postprandial concentrations of plasma 
insulin (a), gastric inhibitory polypeptide (GIP) (b) 
and blood glucose (c) in eight womer before 
(O—-—-O) and after (6. ———— €) parturition. Each 
point represents the mean of eight observations, and 
the vertical bars the standard errors of the means. 


response of PP had recovered 6-20 weexs post- 
partum. Our study shows that this release pat- 
tern probably is restored within a few days after 
delivery. PP is released from the pancreas during 
antroduodenal contractions in the fasting state 
(Janssens et al. 1982), and the level of its release 
depends upon the vagal cholinergic tone (Sch- 
wartz 1983). Thus, the reduced release of PP 


may not only describe the impairment of intesti- 
nal motility in late pregnancy, but also a 
decreased cholinergic tone. 

Furthermore, the circulating VIP con- 
centrations usually increase during the second 
and third hour after a meal (Burhol et al. 1979). 
The present study does not show any postpran- 
dial VIP response either in pregnancy or in the 
early postpartum period, although the overall 
VIP levels apparently increase during the first 
days postpartum. It is generally believed that 
VIP serves as a neurotransmitter of the non- 
cholinergic non-adrenergic autonomous nerve 
system (Sundler et al. 1980), and the VIP con- 
centrations detected in the circulation are con- 
sidered to represent an 'overflow' from the nerve 
synapses. The present findings therefore suggest 
that the general tone of this peptidergic nerve 
system is reduced in pregnancy, but possible 
physiological implications must await further 
studies. 

The increased basal and postprandial insulin 
levels in pregnancy are in accord with previous 
reports (Hornnes et al. 1981b). Under phys- 
iological conditions insulin release is modulated 
by the inhibitory action of somatostatin (Colturi 
et al. 1984), and it is therefore also feasible that 
the enhanced postprandial insulin response is 
facilitated by the absence of postprandial 
somatostatin release. Nevertheless, the 
postprandial incretin effect is reported to be 
reduced by some 35% in pregnancy (Hornnes et 
al. 1978). The design of our study does not allow 
any firm conclusions in this respect, but it is of 
interest to note that the integrated postprandial 
GIP response in our study was reduced by some 
37% in late pregnancy. GIP is the only gastro- 
intestinal hormone so far shown to exert phys- 
iological incretin effects (Dupre et al. 1973), and 
the present findings lend further support to the 
notion that the postprandial insulin response in 
pregnancy is insufficient because of impaired 
GIP release from the gastrointestinal tract 
(Hornnes et al. 1979). 

In conclusion, the fasting plasma motilin con- 
centrations together with the postprandial con- 
centrations of motilin, PP and GIP are lower in 
the third trimester than in the first days post- 
partum, whereas the postprandial responses of 
somatostatin and VIP seem abolished in late 
pregnancy. The meal response of somatostatin 
recovers during the first days postpartum, but 
not that of VIP although the overall circulating 
VIP levels increase. Both fasting and postpran- 


dial insulin levels are increased in the third tri- 
mester. This demonstrates that some of the 
metabolic changes taking place in pregnancy 
may be mediated by changes in the gastro- 
intestinal endocrine system. 
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Daily variability of umbilical and lateral uterine wall 
artery blood velocity waveform measurements 


STEWART J. HASTIE, CATHERINE A. HOWIE, 
MARTIN J. WHITTLE, PETER C. RUBIN 


Summary. The daily variability of umbilical artery and lateral uterine 
wall artery velocity-time waveforms recorded by continuous wave Dop- 
pler ultrasound was determined by making three observations in each of 
97 women on different days within a 7-day period. There were no 
significant changes in the maximal:minimal Doppler shift frequency 
(A/B ratio) or the pulsatility index in either artery over the period of 
study. Common pregnancy complications did not influence the vari- 
ability of the recordings. The variability of uterine artery recordings was 
not affected by gestational age between 17 and 41 weeks but the degree 
of variability of the umbilical artery recordings was greater before 30 
weeks. We conclude that after 30 weeks gestation this technique has an 
acceptable range of daily variability for clinical and research 


applications. 


Fetal and uteroplacental blood flow evaluation 
using Doppler ultrasound has recently attracted 
considerable research interest because of the 
technique’s simplicity, apparent safety and poss- 
ible clinical application. An important factor in 
determining the usefulness of these measure- 
ments will be the reproducibility of the tech- 
nique used. 

In vitro, pulsed wave Doppler ultrasonic eval- 
uation of blood volume flow and velocity is 
highly accurate (Gill 1980; Erskine & Ritchie 
1985), but in vivo a number of methodological 
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problems limit the accuracy. These errors relate 
to difficulties in the accurate measurements of 
both the Doppler beam angle of insonation and 
the blood vessel diameter (Gill 1980; Gill et al. 
1981; Griffin et al. 1983; Eik-nes et al. 1984; 


- Erskine & Ritchie 1985). Interest has therefore 


evolved in blood velocity waveform analysis, an 
indirect assessment of blood flow and down- 
stream impedance to flow. These waveforms 
may be recorded with the simpler continuous 
wave Doppler ultrasound because display of the 
vessel being studied, that pulsed Doppler 
demands, is not necessary. Trudinger et al. 
(1985) validated continuous wave Doppler 
recordings of both umbilical and maternal uter- 
ine artery waveforms by use of a combined Dop- 
pler B-mode system which allowed precise 
location of the sample volume for Doppler 
recording on a B-mode image. 

The variability of blood velocity waveform 
measurements in the same woman on different 
days is of practical importance and has not been 
examined previously. The current study 
addresses this question for both the umbilical 
artery and the maternal lateral uterine wall 
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artery blood velocity waveforms. Variability has 
been assessed in normal pregnancies, in a 
number of common pregnancy complications 
and also at different gestational ages. 


Patients and methods 


The study was approved by the hospital ethics 
committee and all patients gave informed con- 
sent. The 100 women who completed the study 
were recruited from the antenatal clinics and 
wards. The only criterion used for inclusion of 
womien in the study was that they were available 
for the three separate days measurements within 
a 7-day period. This inevitably resulted in a 
larger proportion of the women being well 
advanced in pregnancy. 

Blood velocity waveforms were recorded 
using an Appleton Angioscan III (Unigon- 
Ultrasonix, New York) with a 4 MHz ultrasound 
frequency continuous wave probe having a 
transmitted beam power density of 6:5 mW/cm 
(Technical Report, Unigon-Ultrasonix). The 
spectrum analyser used a fast Fourier method of 
analysis and the waveform produced was dis- 
played on a monitor and hard-copied. Record- 
ings were made with the woman resting in à 
semirecumbent position to avoid supire hypo- 
tension. Each subject's blood pressure was 
recorded before and during each session to 
ensure that hypotension did not occur. A real- 
time ultrasound scanner was used to identify the 
umbilical cord and the Doppler beam was then 
directed towards the cord to record the umbilical 
artery waveforms which were recogmzed by 
their characteristic appearance. No attempt was 
made to display the lateral uterine wall artery. 
The Doppler recording of this artery was made 
by directing the Doppler probe superiorly and 
medially towards the lateral uterine wall from 
one or the other of the subject’s iliac fossae, 
approximately 3 to 5 cm above the inguinal liga- 
ment. Again this vessel’s waveform was recog- 
nized by its characteristic appearance. The 
position of the placenta was not considered in 
this study. 

Irregular waveforms arising as a result of fetal 
or maternal movement were not used for analy- 
sis. Once regular waveforms were recorded the 
image was frozen. A screen time of 1-6 allowed 
either four or five umbilical artery waveforms or 
two to three uterine wall artery waveforms to be 
displayed and analysed. The electronic calipers 
were employed to measure the maximal ( A) and 


the minimum (B) Doppler shift frequency. The 
mean Doppler shift frequency was calculated by 
the microcomputer within the apparatus as a 
mean over time of the complete waveforms dis- 
played upon the screen. The A/B ratio and the 
pulsatility index (PI) calculated as (A —B)/mean 
Doppler shift frequency, were then derived. 

These recordings were repeated for each sub- 
ject on three separate days over a period of no 
more than 7 days by a single observer (S.J.H.). 
Women in whom complete sets of recordings 
from each artery were not possible within the 
7-day time span were excluded from the study. 
This was a small group who were usually obese 
or were not available to complete the study for 
unrelated reasons. All 100 women who com- 
pleted the study had no significant change in 
their clinical condition during the study period. 
There were three women who had on at least 1 
day apparently zero end-diastolic velocities (B 
fell below the instrument's low frequency filter 
of 300 Hz) in the umbilical artery, invalidating 
the use of the A/B ratio. The measurements 
from these three women were not used for 
analysis. 


Statistical analysis 


Data are presented as mean (SD). Day to day 
variability and the possible effect on daily vari- 
ability of gestational age and pregnancy compli- 
cations were examined using Levene's test of 
homogeneity of variance and repeated measures 
analysis of variance. Recordings were made 
within three gestational age groups: 17-30 
weeks, 31-36 weeks and 37-41 weeks. A group 
of women with normal pregnancies was studied, 
as were groups of subjects with the following 
disorders: hypertension, antepartum haemor- 
rhage, and a group with a number of mis- 
cellaneous pregnancy complications. 


Results 


The measurements from 97 subjects in whom 
complete sets of measurements were made 
within the 7-day interval were used for analysis. 
The age of the subjects was 26-6 (5-8) years and 
the gestation at the time of the first test ranged 
from 17 to 41 weeks. In 51 women the pregnancy 
was complicated at the time of the study and in 
46 the pregnancy was normal. 

The mean (SD) individual daily umbilical 
artery A/B ratios were 2-67 (0-68), 2-66 (0-73) 


and 2-65 (0-65) respectively, and pulsatility 
indices were 0-99 (0-18), 1-0 (0-17) and 1-00 
(0.17). The mean daily uterine wall artery 
indices were: A/B ratios 1-87 (0-28), 1-84 (0-27) 
and 1-84 (0-26) and pulsatility indices 0-81 
(0-16), 0-78 (0-16) and 0-79 (0-15) respectively. 
There was no statistically significant difference 
in daily variance in any of the waveform indices 
over the days of study (P>0-05, Table 1). 
Vaniability was significantly influenced by ges- 
tational age at testing in indices of the umbilical 
artery waveform, but not in the lateral uterine 
artery waveform indices (Table 2). Variability 
was not, however, influenced in either artery by 
the pregnancy complications studied (Table 3). 


Discussion 

This study demonstrates the daily variability of 
two blood velocity waveform indices recorded 
from the fetal umbilical artery and the maternal 
uterine wall artery. The degree of variability was 
not statistically significant. 

Daily vanability of umbilical artery and uter- 
ine artery blood velocity waveforms has not 
been previously reported, although such data 
are of considerable importance if the technique 


Daily variation in blood velocity waveforms 
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is to be introduced mto clinical practice. In 
agreement with other published data, we found 
that the degree of variability in these waveform 
indices from day to day within a period of 7 days 
was not statistically significant in pregnancies 
with a stable clinical condition. Schulman et al. 
(1984) reported an average error of 6% 1n 80 
randomly selected umbilical artery A/B ratio 
readings in 20 women at different gestational 
ages. FitzGerald et al. (1984), examining the 
same artery but analysing the PI and another 
waveform index, the angle of acceleration, 
found ‘no significant differences’ in recordings 
taken from 17 subjects within 30-60 min. Mur- 
rills et al. (1986) reported up to 12-1% inter- 
,observer variation and up to 10-996 intra- 
Observer variation for a single subject 1n the 
umbilical artery. 

The significant change with gestation in varı- 
abihty of the umbilical artery waveform indices 
occurred because the variance in the earliest 
group (17-30 weeks) was greatest. Thus, the 
observation of large variation in measurements 
before 30 weeks may be of no clinical] signifi- 
cance. It is unclear why this greater variability 
occurs in the second trimester but, speculatively, 


Table 1. Blood velocity indices mean (SD). trend with time 


Waveform index Day 1 Day 2 Day 3 P value 
n 97 97 97 
Umbilical artery 
A/B ratio 2:67 (0-68) 2-66 (0-73) 2-65 (0-65) 0-88 
PI 0-99 (0-18) 1-0 (0-17) 1-0 (0-17) 0-88 
Uterine wall artery 
AJB ratio 1-87 (0-28) 1-84 (0-27) 1-84 (0-26) 0-87 
PI 0-81 (0-16) 0 78 (0-16) 0-79 (0-15) 0-41 





Data analysed by repeated measures of analysis of vanance. 


Table 2. Blood velocity waveform indices standard deviations. influence of gestational age at testing 





Gestational age (weeks) 


Waveform index 17-30 31-36 37—41 P value 
n 18 39 40 
Umbilical artery 
AJB ratio 0-93 0-53 0 42 0-02 
PI 0-14 0-17 0-16 0-86 
Uterine wall artery 
A/B ratio 0:25 0 26 0:30 0-99 
PI 0:13 0-15 0-16 0-26 





Data analysed by Levene’s test for equal variance using first day measurements 
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Table 3. Blood velocity waveform indices standard deviations: influence of pregnancy complications 


Waveform index ` Hypertension APH 
n 27 17 
Umbilical artery 
A/B ratio 0-95 0-58 
PI 0-21 0-19 
Uterine wall artery 
A/B ratio 0-26 0-24 
PI 0-16 0-12 


APH, Antepartum haemorrhage. 


Miscellaneous Normal P value 
7 46 
0-58 0-54 0-30 
0-21 0-15 0-23 
0-34 0-29 0-73 
0-21 0-16 0-39 


Data analysed by Levene's test for equal variance using first day measurements. 


it may represent some instability of the fetopla- 
cental vasculature at this time. 

Of vital importance in terms of the clinical 
potential of the technique is the fact that after 30 
weeks gestation the daily variability of the 
umbilical and uterine wall artery measurements 
was not significant regardless of whether or not 
the pregnancy was complicated. This implies 
that after 30 weeks gestation any consistent 
trend in waveform indices over at least 7 days is 
likely to reflect a genuine change in the fetopla- 
cental or uteroplacental circulation that may be 
of clinical significance. 
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Doppler assessment of the cardiac and uteroplacental 
circulations in normal and complicated pregnancies 


W. AL-GHAZALI, 


M. G. CHAPMAN, L.D. ALLAN 


Summary. Blood flow velocity waveforms were recorded in four sites in 
the fetal circulation in a series of 271 normal and 71 complicated 
pregnancies. The sites were the umbilical artery, the uterine artery 
branches in the placental bed, and distal to the two arterial valves in the 
heart. The blood flow through the arterial valves was added to estimate 
combined cardiac output. Normal ranges for values in all sites were 
established in our own series, and were similar to other published 
results. Abnormality of the waveform in the umbilical artery proved the 
most useful predictor of perinatal morbidity. Reversal of the normal 
pattern of increasing diastolic flow in the umbilical artery with advanc- 
ing gestation was an important prognostic finding in the pregnancies 
studied serially. The combined cardiac output did not fall until late in 
the course of fetal compromise, and low values were seen only with an 
abnormal umbilical artery tracing. 


Recent advances in Doppler ultrasound technol- 
ogy have permitted the assessment of the intact 
human fetal circulation throughout gestation. 
Fitzgerald & Drumm (1977) and McCallum et al. 
(1978) recorded blood flow velocity waveforms 
from the arteries of the umbilical cord using 
pulsed or continuous wave Doppler with 
velocity frequency spectrum analysis. Changing 
waveforms have been recorded during preg- 
nancy, reflecting the decrease in placental resis- 
tance that occurs as pregnancy advances 
(Trudinger & Cook 1982; Schulman et al. 1984; 
Fitzgerald et al. 1984). These waveforms have 
been studied in abnormal pregnancy by Tru- 
dinger & Cook (1982), Trudinger et al. (1985a) 
and Giles ef al. (1985) and show a relative 
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decrease in diastolic flow in growth-retarded 
fetuses. Uterine artery flow velocity waveforms 
have been studied in normal and high-risk preg- 
nancies. There is decreased diastolic flow in this 
site 1n hypertensive patients and in some cases of 
growth failure (Campbell et al. 1983; Trudinger 
et al. 1985b). 

The volume of blood flow in the fetus has been 
estimated from the umbilical vein and descend- 
ing aortic traces (Eik-Nes et al. 1980, 1982; Gill 
et al. 1981; Kirkinen et al. 1983). A decrease in 
volume blood flow estimated from the umbilical 
vein was reported in association with intra- 
uterine growth retardation (Jouppila & 
Kirkinen 1984). There have been some recent 
publications on the direct measurement of car- 
diac output in the heart in normal pregnancy 
(Reed et al. 1986; Allan 1986; Allan et al. 1987) 
but to our knowledge no previous reports of 
cardiac output at these sites in complicated 
pregnancy. 

In this study we examined the flow velocity 
waveforms in the placental bed and the umbilical 
artery and the combined cardiac output from 
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both sides of the fetal heart both in normal and 
complicated pregnancies. 


Patients and methods 


A series of 300 normal pregnant patients were 
recruited from the antenatal clinic or from refer- 
rals to our unit for fetal echocardiograrhy. In all 
patients gestational age had been established by 
ultrasound in the early second trimester, and 
ranged from 16 to 42 weeks. A further 71 
patients with complications of pregnancy were 
collected for study from the antenatal wards. 
These patients included 39 with pregnancy- 
induced hypertension, of whom five also had 
essential or renal hypertension, 25 with sus- 
pected intrauterine growth retardation and 
seven with both. Pregnancy-induced hyper- 
tension was defined as proteinuric hypertension 
where the diastolic pressure exceeded 
95 mmHg. Suspected intrauterine growth retar- 
dation was defined as clinical discrepancy of >2 
weeks combined with an abdominal circum- 
ference below the 10th centile on ultrasound 
measurement (Campbell 1976). The abnormal 
pregnancies were studied serially every 1-2 
weeks until delivery. 

Doppler assessment of each fetus, using a 
Hewlett-Packard 77020A phased array sector 
scanner, was made at the following four sites: the 
ascending aorta, the pulmonary artery, the 
umbilical cord and the uteroplacental bed. The 
methods of examination of each site have been 
described previously (Allan et al. 1987; 
Al-Ghazali et al. 1987). The cardiac output was 
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calculated from the flows through each great 
artery from the formula: 


' Output in ml/min = (angle corrected) mean 
velocity X vessel area. 


In postnatal life the ventricles function in 
series and have exactly the same output. In con- 
trast, in fetal life the two ventricles function in 
parallel and have different outputs. Thus, the 
flows through each great artery must be added 
together to provide an estimate of combined 
cardiac output. 

The systolic/diastolic (A/B ratio) of the 
arterial waveform was calculated from the 
umbilical cord tracing. The diastolic/systolic 
ratio of velocities in the uterine vessel traces was 
estimated as a percentage. 


Results 


Of the 300 pregnancies presumed normal, 29 
developed complications at a later date There- 
fore the data used as the normal base were 
derived from 271 pregnancies which had a 
normal outcome at subsequent follow-up. The 
normal range for fetal combined cardiac output 
was established and ranged from about 100 mV 
min at 16 weeks to 1200 ml/min at 40 weeks 
gestation. In our series, the normal range for the 
A/B ratio in the umbilical artery decreased as 
pregnancy advanced, from 4-5 (SD 2) at 16 
weeks to 2-2 (SD 0-5) at 42 weeks (Fig. 1). The 
diastolic/systolic ratio in the uterime artery 
ranged from 40 to 75% (Fig. 2). 
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Fig. 1. Umbulcal artery A/B ratios in 271 normal pregnancies between 16 and 42 weeks 
gestation The horizontal lines represent the 5th, 50th and 95th centile values. 
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Fig. 2. Uterine artery diastolic/systolic velocity ratios estimated as a percentage in 271 
normal pregnancies between 16 and 42 weeks gestation. The horizontal lines represent 


the 5th, 50th and 95th centile values. 


Of the 71 complicated pregnancies, 38 had all 
three Doppler indices within the 5—95th centiles 
(the arterial flows were added to give one 
measurement for each fetus of combined cardiac 
output), five had abnormal recordings only from 
the uterine artery; 15 had abnormal recordings 
only from the umbilical artery; two had abnor- 
mal umbilical artery and combined cardiac out- 


7 AA A ° 
* 
: L.] 
6 LÀ 
° ° 
5 
o 4 
= ee 
a t 
ca .., 
< 3 ¿aso De 
Ta ooo? 95th centile 
og * “sy 
2 MEE CE 50th centile 


5th centile 


26 28 30 32 34 36 38 40 42 
Gestational age (weeks) 


Fig. 3. Umbilical artery A/B ratios in 71 complicated 
pregnancies plotted against the normal range derived 
from the 271 normal pregnancies shown in Fig. 1. Fetal 
outcome is identified by the following symbols: A, 
Perinatal death; @, other morbidity; ©, no morbidity. 


put estimates; six had abnormal recordings from 
both umbilical artery and uterine artery; and five 
had all three indices abnormal. In no pregnancy 
was combined cardiac output alone abnormal. 
In nine pregnancies studied serially the A/B 
ratio of the umbilical artery trace became more 
abnormal as pregnancy advanced. The umbilical 
artery recordings in all the complicated pregnan- 
cies are shown in Fig. 3 in relation to the normal 
range. 

The eventual outcome of the pregnancy was 
related to the antenatal Doppler findings. The 
obstetric staff in charge of management of these 
patients were not aware of the Doppler record- 
ings, so the outcome was not influenced by the 
Doppler findings. Morbidity or an unfavourable 
outcome were defined as low birthweight (« 10th 
centile according to Thomson et al. (1968)), car- 
diotocographic changes, signs of fetal distress 
during labour, a 5-min Apgar score of «7, a pH 
«7:23, elective delivery before 37 weeks gesta- 
tion for other estimates of deteriorating fetal 
condition, or perinatal death. The results of the 
relation of the Doppler findings to morbidity are 
summarized in Table 1. 

Of the 38 pregnancies with all Doppler indices 
normal, 29 ended in the birth of normal infants 
without any morbidity by our definition. Six 
others ended beyond 36 weeks gestation in the 
normal birth of infants that were smali-for-gesta- 
tion («10th centile) but healthy The remaining 
three pregnancies had unfavourable outcomes 
In the first, fetal distress developed in early 
labour and the woman was delivered by emer- 
gency caesarean section. In the second, severe 
pregnancy-induced hypertension necessitated 


578 W. Al-Ghazah et al. 


Table 1. Relation between Doppler findings and fetal outcome in 71 complicated pregnancies 


Estimates of fetal morbidity 


Fetal distress Elective 
Doppler Perinatal ——— Low birthweight birth 
findings n Totaln death In pregnancy In labour <10th centile <37 weeks CS 
Normal 38 9 0 2 9 3 2 
Abnormal 
Umbilical artery 
only 15 13 0 1 4 10 8 8 
Utenrine artery 
only 5 3 0 1 1 0 3 1 
Umbilical and 
uterine artery 6 6 0 1 1 6 4 4 
Umbilical artery 
and CCO 2 2 2 i 0 2 i 0 
Umbilical and 
uterine artery 
and CCO 5 5 4 2 0 5 3 2 


CS, Caesarean section; CCO, combined cardiac output 


elective caesarean section at 34 weeks; the third 
pregnancy was mduced at 36 weeks gestation 
and fetal distress developed during labour. 
Thus, there were three pregnancies with false- 
negative predictions of associated fetal 
morbidity. 

Of the 28 pregnancies with abnormal umbili- 
cal artery ratios, only two had a good outcome. 
These two pregnancies were complicated by 
mild pregnancy-induced hypertension superim- 
posed on essential hypertension and the A/B 
ratios were only slightly abnormal. In the 
remaining 26 pregnancies there were six pen- 
natal deaths; in all six, absent or reversed 
diastolic flow in the umbilical artery was 
detected before 30 weeks gestation; all these six 
pregnancies also had decreased combined car- 
diac output and four had abnormal uterine 
artery traces 1n addition. In 10 pregnancies the 
fetus developed either antenatal cardiotoco- 
graphic changes or intrapartum fetal distress and 
five of these pregnancies required emergency 
surgical intervention. Of the 26 babies born in 
this group, two had low 5-min Apgar scores; 13 
were electively born preterm, nine by caesarean 
section, 23 were small-for-gestation, 19 of them 
were below the 5th centile and 11 of these 19 had 
small calcified placentas that weighed less than 
normal for the gestational age (Thomson et al. 
1969). 

Of the five pregnancies where the uterine 
artery trace alone was abnormal three were 
induced before 37 weeks gestation but all five 


babies had birthweights appropriate for 
gestation. 


Discussion 


Our results for umbilical and uterine artery 
blood flow, both in the normal and abnormal 
pregnancies, are consistent with the results from 
other studies (Trudinger & Cook 1982; Tru- 
dinger et al. 1985a, b; Giles et al 1985; Campbell 
et al. 1983; Schulman et al. 1984). 

Among the 32 complicated pregnancies that 
resulted in babies of low birthweight for gesta- 
tional age, three groups can be identified. One 
group of six pregnancies had normal flow in both 
uterine and umbilical artery and a good out- 
come. The fetuses in this group are presumably 
healthy but have a low growth potential. The 
second group of 11 pregnancies had abnormal 
flow in both umbilical and uterine arteries and 
the outcomes in all of them were associated with 
morbidity by our definition. Six of the women in 
this group had severe proteinuric pregnancy- 
induced hypertension and the other five preg- 
nancies were complicated by severe growth 
retardation. In these pregnancies, the primary 
disease 1s m the maternal uteroplacental bed and 
secondarily affects the fetus. The third group of 
12 pregnancies had abnormal umbilical artery 
flow with normal uterine artery traces. Seven of 
these 12 pregnancies were complicated by severe 
growth retardation and five had proteinuric 
hypertension. That the seven growth-retarded 


pregnancies had normal readings from the uter- 
ine artery can be explained by the fact that the 
primary defect was on the fetal side of the pla- 
centa and was not maternal in origin. In the five 
women with pregnancy-induced hypertension 
the findings were contrary to expectation, since 
the primary disease is maternal. This may be 
explained by our failure in the early part of the 
study to sample multiple sites in the placenta. 
Differing flow velocity waveforms can be pro- 
duced in different parts of the placental bed, 
therefore many sites should be sampled and the 
mean taken. This explanation may also account 
for the fact that two of the five pregnancies with 
abnormal uterine artery traces only had a good 
outcome. 

The results suggest that serial Doppler assess- 
ment of high-risk pregnancies 1s of clinical value. 
Where all indices are normal, the outcome 1s 
likely to be good. Of 38 such pregnancies in our 
series, 35 had an uncomplicated outcome. The 
most reliable predictor of morbidity was the 
umbilical artery trace; only two of 28 pregnan- 
cies with abnormal traces had a normal out- 
come. An abnormal uterine artery tracing was of 
concern if found in combination with an abnor- 
mal umbilical artery A/B ratio. Thus, the uterine 
artery flow was less sensitive than the umbilical 
artery trace in predicting fetal morbidity. 
Although there are several sources of error in 
the calculation of cardiac output, reasonably 
reliable and reproducible results can be obtained 
(Allan et al. 1987). It appears from the results 
that the cardiac output is well maintained until 
late in the course of fetal compromise, as evi- 
denced by the subsequent death of six of the 
seven fetuses in whom diminished combined car- 
diac output was found. A decreased cardiac out- 
put was never found without an abnormal 
umbilical artery trace. As the estimation of car- 
diac output is more difficult and time-consum- 
ing, it should be reserved for the further 
assessment of those pregnancies with an abnor- 
mal umbilical artery trace. 
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Doppler ultrasound waveform indices: A/B ratio, 
pulsatility index and Pourcelot ratio 


ROSEMARY S. THOMPSON, BRIAN J. TRUDINGER, COLLEEN M. COOK 


Summary. Three different indices, the A/B ratio, the pulsatility index 
(PI) and the Pourcelot ratio (PR), are in common use for quantitative 
analysis of umbilical artery Doppler ultrasound waveforms. A detailed 
examination of the similarities and differences between these indices, 
together with the expected errors for each, was undertaken to enable 
informed comparisons and choices to be made. The indices were calcu- 
lated from 133 last trimester recordings using an objective and very 
reliable computer analysis technique. The PI is more difficult to calcu- 
late than the other two quantities and the extra computation does not 
provide any extra information. The A/B ratio appears the simplest 
index to use but the values are not normally distributed. With the PR a 
normal distribution of values can be assumed. A theoretical consider- 
ation of errors showed that none of the indices is intrinsically less error 
prone for last trimester waveforms overall. The errors in the A/B ratio 
increase as the value of the index increase, whereas the converse holds 


for the PI and PR. 


Doppler ultrasound velocity waveforms 
recorded from the umbilical artery can be used 
to assess fetal well-being. The earliest reports 
(McCallum et al 1978; Stuart et al. 1980; Giles et 
al. 1982) indicated that there were differences 
between waveforms recorded from normal and 
complicated pregnancies. Subsequent large 
studies by several independent investigators 
have confirmed this (Trudinger et al. 1985; 
Erskine & Ritchie 1985; Thompson et al. 1985; 
Schulman et al. 1984). Various different indices 
have been used for quantitative assessment of 
umbilical artery waveforms. The most com- 
monly used indices are the A/B ratio (or systolic/ 


diastolic ratio), the pulsatility index and the 
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Pourcelot ratio (which is also referred to as the 
resistance index). A link between the waveform 
changes which occur in fetal compromise—as 
quantified by the A/B ratio—and raised placen- 
tal resistance has been demonstrated (Giles et al. 
1985; Trudinger et al. 1987). 

The A/B ratio, pulsatility index (PI) and Pour- 
celot ratio (PR) all tend to decrease with advanc- 
ing gestational age in normal pregnancy, but to 
increase in fetal growth retardation. Each index 
shows the same general behaviour and Thomp- 
son et al. (1986) showed a close correlation 
between all the indices for normal patients. 
However, some differences in the results for 
at-risk patients were noted. It was suggested that 
these could be due to differences between the 
indices in the underlying distribution of values 
for the normal population. 

In this paper the relations between the three 
indices are examined in detail and the underly- 
ing distributions are investigated. The aim is to 
determine whether there are reasons to prefer 
the use of one particular index, or whether the 
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results are the same in practice whichever index 
is used. In this case there would no advantage in 
calculating all three indices, which has been the 
recent trend. The preferred index would be one 
which was easy to calculate, or less prone to 
error. Waveform indices do not measure a physi- 
cal quantity and hence errors, in the sense of the 
difference between measured and true values, 
cannot be calculated. However, inaccuracies in 
estimating the true waveform dimensions will 
clearly lead to variations, or 'errors', in the 
values of the indices calculated from them. This 
intrinsic variability of an index, which should be 
distinguished from the many sources of vari- 
ability encountered in practice, is examined in 
this paper. Simple geometrical shapes which 
resemble the umbilical artery waveform were 
used as a model and the errors in the indices 
calculated theoretically. 


Patients and methods 


Results from a total of 133 last trimester umbili- 
cal artery recordings are reported. Forty-eight 
normal pregnancies were examined at 36 weeks 
gestation and of these 12 were also studied 
serially at 2-week intervals from 30 thrcugh to 38 
weeks gestation. In addition data from compli- 
cated pregnancies were obtained by examin- 
ation of 17 patients (on 40 occasions) who were 
referred for study because of a suspected small- 
for-gestational-age infant. Other risk factors 
present in this group included maternal hyper- 
tension in five patients, poor obstetric history in 
one and abnormal renal function in another 
patient. The birthweight for each of these 17 
patients was less than the 10th centile. 


Doppler recordings and waveform analysis 


The method for recording the Doppler signals 
and the computer analysis has been described 
(Trudinger et al. 1985; Thompson et cl. 1985). 
Recordings were made using a directional con- 
tinuous-wave Doppler with a 4 MHz transducer 
(Vasoflo, Sonicaid BV380 or Medasonics D10). 
The operator first located a loop of the umbilical 
cord with the assistance of a real-time scanner 
and then adjusted the Doppler transducer 
Orientation to obtain. maximum waveform 
amplitude and clarity. Real-time spectral analy- 
sis (Unigon Angioscan) was used. Good quality 
signals were stored on audio tape fo- off-line 
computer analysis. Àn acceptable signal should 


display the artefact free arterial waveform, 
together with the venous trace, for at least 5 s. It 
is essential that the signal be recorded during 
periods of fetal apnoea. Fetal breathing move- 
ments can be detected from modulations in the 
venous trace or during the averaging procedure 
of the computer analysis. This analysis used 
custom written software The maximum velocity 
waveform was extracted from the spectral data 
and an ensemble average of about eight wave- 
forms. was obtained. A smooth curve was then 
fitted to the averaged waveform and the 
required indices were calculated from this fitted 
curve (Thompson et al. 1985). This method is 
very reliable and is also resistant to the outlying 
data points which inevitably appear in clinical 
data. The set of indices obtained was transferred 
toa VAX 11/750 computer for statistical analysis 
(using Minitab Version 5.1). 


Errors 


Small measurement errors in the waveform 
dimensions can result in errors in the indices. 
These errors were investigated theoretically 
using three geometrical shapes which resemble 
the umbilical artery waveform—an offset tri- 
angle and two sine curves (full wave and half 
wave), also with positive offsets. The actual 
values of the A/B ratio, PI and PR were calcu- 
lated together with the percentage errors 
expected for small errors in the two critical 
measurements—the peak systolic velocity level 
(A) and the least diastolic velocity level (B). 


Results 


The A/B ratio, PI and PR were calculated 
according to the definitions shown in Fig. 1, and 
the correlation coefficients for the three possible 
pairs of indices were obtained. The results are 
summarized in Table 1. All the r values are 
greater for the normal patients (n = 93) than for 
the whole group ( = 133). There are two sets of 
figures given for the whole group because of the 
problems presented by those A/B values which 
approach infinity. (This occurs for abnormal 
waveforms if the diastolic flow level approaches 
zero.) For the first set the A/B ratio scale was 
truncated at 10, and those studies with higher 
values omitted from the calculation of all three 
correlation coefficients. For the second set the 
A/B values returned by the computer programs 
were used, with only œ coded as a missing value. 


P —= 


Min 


[D —ə 


Fig. 1. Definition of three waveform indices. 





A-B 
Pulsatility index (PI) = Mean 
A-B 





Pourcelot ratio (PR) = A 


A/B ratio = systolic/diastolic ratio. 


The computer method used derives the indices 
from a curve fitted to the data by a least squares 
algorithm (Thompson et al. 1985). This method 
can generate A/B values in a range where less 
detailed forms of analysis would be unable to 
assign a value other than infinity. There are only 
four such very high A/B values in this study, but 
they have an enormous effect on the A/B ratio 
correlation coefficients. These very high A/B 
values will also be subject to large percentage 
errors (see below). For these reasons, the r 
values calculated with the A/B ratio scale trun- 
cated at 10 were included for comparison. 


A/B ratio and Pourcelot ratio 


From the definitions of these two quantities it 
can be seen that they are related by the equation 
1 


LM AB 


where 1« A/B «o and 0<PR<1 (see Fig. 2). 
This is an exact relation, but it is non-linear. The 
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correlation coefficients given in Table 1 are «1 
because of this non-linearity. The r value was 
largest for the normal group because the graph 
of PR versus A/B more closely approximate a 
straight line if only a small range of low values is 
considered. The r value shown for all patients in 
part (b) in Table 1 is substantially less than the 
value in part (a) because the four values in the 
extremely non-linear upper tail (AB — o, PR— 
1) are included. Thompson et al. (1986) reported 
that the PR tended to classify as normal a small 
number of waveforms from at-risk patients 
(about 1096) which were classified as abnormal 
by the A/B ratio. (The normal range was taken 
as the mean + 2SD values.) The normal ranges 
for both indices were calculated under the 
assumption that the data represented random 
samples from normally distributed underlying 
populations. However, the non-linear relation 
between the A/B ratio and PR indices means 
that if this is true for one index, it cannot also be 
true for the other. 


A/B ratio and pulsatility index 


The correlation coefficients for the A/B ratio 
and the PI were equal to or greater than those 
found for the A/B and PR values. There was no 
exact relation between the A/B ratio and the PI. 
The scatter of points introduced by this factor 
would tend to decrease the r value, but this was 
offset by the increase resulting from the more 
nearly linear relation between them. This can be 
seen in Fig. 3, where the PI is plotted against the 
A/B ratio for the normal patients (Fig. 3a) and 
for all patients (Fig. 3b). (The A/B ratio scale 
has been truncated at 10 in Fig. 3b, and those 
points with A/B values >10 are shown at A/B = 
10. Note that the PI values do have an absolute 
upper limit, but it is not approached in practice.) 


Table 1. Correlation coefficients for the A/B ratio, pulsatility index (PI) and Pourcelot ratio (PR) 


Patient group 


Normal (n = 93) 


All patients (n = 133) 
(a) Excluding 13 results where A/B ratio >10 


(b) Excluding 9 results where A/B ratio = © 


Correlation coefficient (r) 


A/B PI 
PI 0-958 
PR 0 958 0-977 
PI 0-909 
PR 0-892 0-979 
PI 0-625 
PR 0-510 0 937 


The large differences in the correlation coefficients between (a) and (b) are due to four extremely high values (see 


text) 
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15 30 45 6 0 75 90 
A/B ratio 


Fig. 2. Relation between the Pourcelot ratic (PR) and 
the A/B ratio 


Although the PI versus the A/B ratio curve devi- 
ates from a straight line, especially at the upper 
end of the scale, the relation between them 1s 
closer to linear over more of the range of values 
than for the A/B ratio and PR. This suggests that 
the underlying distributions for the A/B ratio 
and the PI are more similar in shape, and 
Thompson et al. (1986) found that waveforms 
obtained from at-risk patients were almost 
always classified the same by the A/B ratio and 
the PI. 

The A/B ratio and the PI are not related by an 
exact equation because the PI involves calcula- 
tion of the mean value of the waveform envelope 


(a) * Ë *° 


Pulsatility index 
e 
d 
ler 
T 
4 


1:80 240 3:00 360 420 480 


A/B ratio 


Pulsatility index 


15 30 45 60 75 9 0 


A/B ratio 
Fig. 3. (a) Pulsatility index plotted agains: the A/B 
ratio for normal patients (n = 93). (b) Pulsatility index 
plotted against the A/B ratio for all patients tz: = 133). 
An open circle (O) has been used to indicate five or 
more coincident points, and points with off-scale A/B 
values (>10) have been drawn at 10 





(see Fig. 1). If widely different PI values could 
be obtained from waveforms with the same A 
and B values, a wide scatter of points about the 
general trend line would be evident in Fig. 3. 
This was not the case. There was very little scat- 
ter and the correlation coefficient for the A/B 
ratio and the P! was as high or higher than that 
for the A/B ratio and PR. The tendency for 
slightly increased scatter towards the upper end 
of the A/B ratio versus the PI graph is probably 
due to the large errors expected for high values 
of the A/B ratio (see below). 


Pulsatility index and Pourcelot ratio 


There is no exact relation between the PI and the 
PR but these were the most highly correlated 
pair of indices (see Table 1). Plotting one against 
the other showed a small scatter of points and an 
underlying relation which was very close to lin- 
ear except when PR — 1 (Thompson et al. 1986). 


Underlying distributions 


The underlying distributions for each index were 
investigated using the 48 normal studies 
recorded at one gestational age (36 weeks). 
Figure 4a shows the histogram of the A/B values 
together with the normal probability density 
function having the appropriate mean and stan- 
dard deviation. Figures 4b and 4c show the same 
information for the PI and PR respectively. 
The normality assumption was tested using 
the Sbapiro-Wilk test (as implemented by Mini- 
tab version 5.1). For this test the correlation 
coefficient for the normal probability plot 1s cal- 
culated. The value for the A/B ratio was low 
enough for it to be concluded that this popula- 
tion 1s not normally distributed (P« 0-01). The 
result for the PR was consistent with normality 
whereas a borderline result was obtained for the 
PI. The correlation coefficient (r = 0-983) was 
almost small enough for rejection of the 
normality hypothesis at P — 0-10. The normality 
assumption was also tested using the less satis- 
factory x? test. The expected frequencies were 
calculated from the appropriate normal cumula- 
tive distribution functions, with cell sizes chosen 
to ensure the expected frequencies were greater 
than 5. (There was one exception.) This test did 
not give conclusive results. The normality 
assumption could be rejected for the A/B values 
only at P<0-10. For both the PI and PR the y? 
values were not large enough to reject 
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Fig. 4. Histogram of values at 36 weeks gestation com- 


pared to the normal probability density function with 
appropriate mean and standard deviation. (a) A/B 
ratio; (b) pulsatility index; (c) Pourcelot ratio 


normality, nor were they small enough to pro- 
vide strong evidence of normality 


Errors 


The three theoretical waveform shapes con- 
sidered are shown in Fig. 5. Exact formulas for 
the PI in terms of A (the maximum systolic value 
of the waveform) and B (the least diastolic 
value) can be derived for each. For waveform 


types (a) and (b) 
PI = 2 (A—B)/(A+B) 
and for (c) 
PI = r (A—B)/(2A+ [7—2]B). 


Four sets of A and B values, corresponding to 
waveforms ranging from normal through to 


Comparison of Doppler waveform indices 585 


abnormal, were chosen. The values of the A/B 
ratio, PI and PR indices were calculated. Small 
measurement errors of +1 unitin A and +1 unit 
in B were assumed and the resulting percentage 
errors in each of the three indices were calcu- 
lated. The units for A and B were chosen for 
consistency with the frequency resolution of the 
spectrum analyser (see Appendix). The calcu- 
lated percentage errors in the indices are given in 
Table 2. The results for the A/B ratio and the PR 
were the same for all three waveform shapes, 
since these indices depend only on A and B. For 
the PI the results for the half sine wave (Fig. 5c) 
were different from the other two. The results in 
Table 2 show that errors of 10% or more 1n all 
the indices can result from small measurement 
errors in A and B. Overall, none of the three 
indices 1s intrinsically less prone to error than the 
others for last trimester waveforms. 

The percentage errors in A/B increase as the 
waveform becomes abnormal, i.e. as the actual 
A/B value increases. The converse is true for 
both the PI and the PR and so the largest errors 
for these indices are expected with normal wave- 
forms. The results in Table 2 show that the error 
associated with the A/B ratio at a value of 6 is 
very large (17-596). This A/B value is abnor- 
mally high for a third trimester waveform, but 
during the second trimester such values can 
occur in normal pregnancy (Erskine & Ritchie 
1985). 


Discussion 


Pairwise comparisons of the A/B ratio, PI, and 
PR were made. The correlation coefficients 
were high for all possible pairs, especially if only 
normal patients were considered. The values 
reported in Table 1 are very close to those given - 
previously (Thompson et al. 1986) for a smaller 
number of studies. The correlation coefficient is 
a measure of the linear relation between two 
variables. The relation between the A/B ratio 
and the PR is exact but it is not linear (Fig. 2) and 
the correlation coefficient is therefore less than 
unity. There is no exact relation between the 
A/B ratio and the PI, or between the PR and the 
PI, but the correlation coefficients for both these 
pairs of indices are higher than the correspond- 
ing value for the A/B ratio and the PR. The 
correlation coefficient reflects both the scatter of 
points about the ‘best fit’ line and the curvature 
of this line. The scatter of points is so small for 
these indices that the correlation coefficients 
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Fig. 5. Theoretical waveform shapes for examunation 
of the effects of measurement errors in A and B on the 
calculated indices. (a) Triangle with offset A; (b) full 
sine wave with offset (A + B)/2; (c) half sine wave with 
offset A. In each case A is the maximum height of the 
waveform above the zero level and B is the minimum 
height above the zero level. 


reflect mainly the departure from linearity of the 
underlying relation. 

The PI requires calculation of the mean value 
of the waveform envelope over the cardiac cycle 
and it has been asserted that it should therefore 


give more information than indices obtained 
using only the maximum (A) and minimum (B) 
points of the envelope. If this were so there 
would be a wide range of PI values for any given 
A/B ratio. The very small scatter of points in the 
PI versus A/B graph (Fig. 3) shows that this is 
not the case. These results show that the extra 
computation involved in obtaining the PI does 
not give any extra information about the umbili- 
cal artery waveform. This conclusion may not 
hold for waveforms recorded from other vascu- 
lar sites (e.g. fetal aorta) which are more vari- 
able in shape than the umbilical artery 
waveforms. However, it cannot automatically 
be assumed that the PI is then the preferred 
index. This is because the increased variability in 
waveform shape, and consequently in PI values, 
may not be due to the physiological factor(s) of 
interest. 

The non-linearity (curvature) evident when 
any of the indices is plotted against another 
means that they cannot all be normally dis- 
tributed. Sufficient data to test for normality of 
the underlying distributions were obtained at 
one gestational age (36 weeks). It was found that 
the distribution of A/B values was skewed to the 
right and cannot be assumed normal in shape. 
The results for the PR were consistent with 
normality, while intermediate and inconclusive 
results were obtained for the PI. The true 95th 


Table 2. Values and percentage errors for the A/B ratio, pulsatility index (PD and Pourcelot ratio (PR) for four 
typical A and B values with measurement errors of + 1 unit in both A and B 


Percentage error in index with 


Value of index AA-—tlandAB- t1 
A = 40 A/B = 2 75% 
B = 20 PI = 0-67 (a) and (b) 13-3% 
= 0-61 (c) 13-1% 
PR = 0-5 12:596 
A = 40 A/B = 3 10-096 

B = 40/3 PI = 1-0 (a) and (b) 11 2596 

— 0-88 (c) 10-896 
PR = 0:67 10-0% 
A = 40 A/B = 4 12 5% 
B=10 PI = 1-2 (a) and (b) 10 7% 
= 1 03 (c) 10-196 
PR = 0-75 9-296 
= 40 A/B = 6 17.596 
B = 40/6 PI — 1 43 (a) and (b) 10-396 
= 1-2 (c) 9-6% 
PR = 0-83 8-596 





These are theoretical results for the waveform shapes shown in Fig 5. The A and B values are appropriate to 
umbilical artery waveforms (see Appendix). The first PI result is for waveform shapes (a) and (b), the second for 


(c). 


centile lines for the A/B ratio, and probably also 
the PI, are higher than those calculated using the 
mean and standard deviation under the assump- 
tion of normality. The data so far suggest that for 
the A/B ratio the magnitude of the error at 36 
weeks is less than 10%. (This can be estimated 
from the cumulative frequency plot more readily 
than from the histogram shown in Fig. 4.) The 
correction required is not large, especially con- 
sidering the magnitude of the expected errors, 
but it should be taken into account to avoid 
discrepancies between the indices. 

It is also possible to estimate the true 95th 
centile for the A/B ratio by first analysing the PR 
values and then transforming using the equation 
A/B = 1/(1-PR). This method also indicates 
that the increase in the 95th centile value is less 
than 10% for last trimester waveforms. Larger 
increases can be expected for earlier second tri- 
mester results, where the departure from 
normality of the A/B values becomes more 
marked (Thompson et al. 1988). 

Variations in the values calculated for any 
waveform index can be expected for several rea- 
sons. There may be true moment-to-moment 
variation in the recorded waveform for phys- 
iological reasons. Apart from this, any non- 
objective technique for calculating indices will 
result in inter- and intra-observer variations for 
repeated measurements on the same data. The 
indices in this paper were all calculated by an 
objective computer method which always 
returns the same values for the same input data. 
Even so, this does not guarantee error-free 
indices as the programs may consistently over- or 
underestimate some waveform dimensions. The 
effect of measurement errors of this sort on the 
calculated waveform indices was considered 
theoretically. These errors are the minimum 
expected from any form of waveform analysis. It 
was shown that small and quite realistic errors in 
the waveform dimensions consistently lead to 
errors of 10% or more in the indices. None of the 
indices is intrinsically less error prone if normal 
or near normal third trimester waveforms are 
considered. The A/B ratio suffers from larger 
percentage errors than do the other two indices 
at the higher values typical of abnormal third 
trimester or normal second trimester wave- 
forms. This could contnbute to the extremely 
large variance reported for normal second tri- 
mester A/B ratio values (Erskine & Ritchie 
1985). 
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Appendix 


Choice of units for error calculations 

Most umbilical artery waveforms have A/B 
values in the range from 2 (normal, late third 
trimester) to about 6 (abnormal third trimester, 
normal early second trimester). This is the range 
of A/B values covered by the data in Table 2. 
The actual A and B values were chosen so that 
one unit of A (or B) would correspord to one 
step in the discrete frequency scale of the spec- 
trum analyser when operated in the f-equency 
range appropriate for umbilical artezy wave- 
forms. The values used in the following calcula- 
tion were chosen to represent the worst case for 
errors, i.e. the waveform with the 
lowest Doppler frequency shift. The Doppler 
frequency shift is given by i 


Rhee 
E c 


fp 


where f is the frequency of the transmitted 
ultrasound, 

v is the velocity of the scatterer, 

0 is the angle between the ultrasound 


beam and the vessel axis, and 
c is the speed of sound in tissue. 


The transducer frequency was f = 4 MHz and 
the value c = 1540 m/s was assumed. The Dop- 
pler angle was taken to be 0 = 60°, since good 
Doppler signals cannot be obtained for higher 
angles. The time averaged volume flow rate in 
the umbilical vein 1s approximately 120 ml/min 
in the early third trimester (Gill et al. 1981). The 
corresponding (time averaged) mean velocity in 
each umbilical artery would be 32 cm/s for an 
arterial diameter d = 0:2 cm, or 127 cm/s for 
d = 0-1cm. Further assuming that the instan- 
taneous maximum velocity at peak systole V is 
roughly twice this mean value gives 


(fo) aux = 6:5 kHz for V = 250 cm/s, and 
(fo) max 1:6 kHz for V = 60 cm/s. 


The frequency resolution of the spectrum ana- 
lyser (Unigon Angioscan) is 40 Hz on the 5 kHz 
range setting (the lowest). Thus A = 40 corre- 
sponds to a waveform of maximum frequency 
shift 1-6 kHz. Errors of +1 unit in A or B there- 
fore represent true minimum measuremen 
errors for the discrete frequency scale. Taking 
the values A= 40 and B = 20 (for AB = 2) 
gives the worst possible case consistent with the ` 
above fp calculations, since the percentage 
errors are smaller (for the same A/B value) if the 
actual A or B values are larger. 
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Umbilical artery velocity waveforms: normal reference 
values for A/B ratio and Pourcelot ratio 


ROSEMARY S. THOMPSON, BRIAN J. TRUDINGER, 
COLLEEN M. COOK, WARWICK B. GILES 


Summary. Normal reference values for the umbilical artery Pourcelot 
ratio and A/B ratio are reported. Thirty-five normal patients were 
studied serially from 20 weeks to term. The A/B ratio centiles were 
corrected for non-normality of the underlying distribution by trans- 
forming from the Pourcelot ratio values. The correction needed was 
small during the last trimester, but larger for second trimester data. Of 
the 35 patients 24 were nulliparous and there was a slight tendency for 
the waveform indices to be higher in the nulliparae, but the numbers in 
this study were too small to be conclusive about the effect of parity. 


There are three main indices in use for assess- 
ment of Doppler ultrasound umbilical artery 
waveforms. These are the A/B (or systolic/ 
diastolic) ratio, the pulsatility index (PI) and the 
Pourcelot ratio (PR). Indices are generally 
derived from the maximum velocity waveform, 
ie. the envelope of the sonogram. A recent 
comparative study showed that these three 
indices are highly correlated (Thompson et al. 
1988). The A/B ratio and the PR depend only on 
A (the maximum systolic velocity level) and B 
(the least diastolic velocity level) and are related 
by the equation A/B = 1/(1—PR). The correla- 
tion coefficient for these two indices is less than 1 
because the relation between them, although 
exact, is not linear. 

Normal reference values for the A/B ratio 
have been published by several groups (Stuart et 
al. 1980; Schulman et al. 1984; Trudinger et al. 
1985; Erskine & Ritchie 1985) and normal PR 
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values have been given by Thompson ef al. 
(1986) and Erskine & Ritchie (1985). For each of 
these reports the normal range for the index, 
expressed using either + 2SD or 95th and Sth 
centiles, was calculated from the mean and stan- 
dard deviation of the data under the assumption 
that they represented a random sample from a 
normally distributed population. Thompson ef 
al. (1988) have shown that this can be invalid for 
the A/B ratio, and probably also the PI. The 
purpose of this paper is to report normal A/B 
and PR reference values for a larger group of 
patients studied serially from 20 weeks. The A/B 
range was corrected for the non-normahty of the 
underlying distribution. 


Patients and methods 


The results reported were obtained from 35 
normal patients who were studied from 20 
weeks. Most of them were studied at 2-week 
intervals from 28 weeks to term, and a smaller 
number were also studied at 20 and 24 weeks 
gestation (Table 1). There were no maternal or 
fetal risk factors present for any patient in the 
group. Of the 35 patients 24 were nulliparous 
and 11 were parous (four para 1, six para 2 and 
one para 3). Gestational ages were known from 
certain dates and there was ultrasound con- 
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Table 1. The Pourcelot ratio from 20 to 40 wecks 
gestation 


Pourcelot ratio 


Gestational 

age (weeks) n Mean (SD) 
20 13 0-746 0-056) 
24 18 0-711 (0-051) 
28 26 0-683 10-044) 
30 32 0-641 10-057) 
32 32 0-630 (0-055) 
34 34 0-611 10-068) 
36 34 0-556 (0-060) 
38 32 0-537 0-056) 
40 18 0-518 (0-049) 


firmation in many patients. All patieats were 
delivered spontaneously after 37 weeks gesta- 
tion and the birthweights were all greater than 
the 10th centile. Any patient studied who sub- 
sequently failed to meet all these requ:rements 
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Fig. 1. (a) Pourcelot ratio normal referencz values 
The 95th, SOth and Sth centiles were calculated from 
the data in Table 1 and regression lines fittec to each. 
(b) A/B ratio normal reference values The 95th, SOth 
and 5th centiles shown at each gestational age were 
calculated from the corresponding PR valves using 
A/B = 1/(1—PR). The broken lines are the PR regres- 
sion lines shown in (a) similarly transformed. 





was excluded from the group reported here. 
(Exclusions due to hypertension and premature 
labour occurred in practice.) 

The study technique used was the same as 
described previously by Trudinger et al. (1985). 
A 4 MHz continuous-wave Doppler transducer 
was used and recordings were made only during 
periods of fetal apnoea The waveform was dis- 
played after real-time spectral analysis and a 
hard copy of at least 5s duration was obtained 
using an oscilloscope recorder. The A/B ratio 
was measured by hand and an average value, 
incorporating at least five consecutive cardiac 
cycles, was calculated. 


Results 


The PR results for all patients are summarized in 
Table 1. At each gestational age both the A/B 
and PR values were checked for normahty using 
a test based on the correlation coefficient of the 
normal probability plot (Minitab’s implementa- 
tion of the Shapiro-Wilk test). There was no 
gestational age for which the PR values were not 
normally distributed. The correlation coeffi- 
cients for the PR were always greater than for 
the corresponding A/B values, and it has been 
shown previously that third trimester A/B values 
are not normally distributed (Thompson ef al. 
1988). However, the number of patients in this 
study was small and the A/B ratio normality tests 
were significant only at P« 0-10 for 20,24, 30 and 
32 weeks gestation. 

The 50th, 95th and 5th centiles for the PR at 
each gestational age were calculated from the 
data in Table 1. Regression lines were then fitted 
to each set of centile values and the results are 
shown in Fig. 1a. The lines in Fig. 1b for the A/B 
centiles (95th, 50th and 5th) were obtained 
directly from the corresponding PR regression 
lines by using the equation A/B = 1/(1—PR). 
The actual A/B centile values at each gestational 
age are also shown in Fig. 1b. The decrease of 
the A/B ratio with gestational age is better fitted 
by this curve than by a straight line. (The curves 
are hyperbolic functions of gestational age since 
they are PR regression lines.) 

The A/B centile values at each gestational age 
shown in Fig. 1b are also shown in Fig. 2 
(unbroken lines). These are the values obtained 
by transforming the mean + 1-645 SD PR values 
according to the equation A/B = 1/(1—PR). The 
broken lines in Fig. 2 show the results which are 
obtained using raw A/B values and assuming a 
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Fig. 2. A/B ratio normal reference values. The centiles 
calculated by transforming from the PR values are 
shown by the unbroken lines (as in Fig ib) The 
results obtained directly from the A/B values (broken 
lines) underestimate both the 95th and Sth centiles. 


normal distribution. This leads to underestima- 
tion of both the 95th and Sth centiles, and the 
error increases at earlier gestational ages. 

The effect of parity on the PR values was 
considered using the two-sample t-test. The 
mean PR values for the nulliparous group were 
observed to be higher than the mean for the 
parous group at each gestational age except one 
(24 weeks), but the difference was not statis- 
tically significant except at 30 weeks, where 
P<0-01. The power of this test for the effect of 
parity was very low because of the small 
numbers in this study. The power, estimated 
according to the method described in Zar 
(1984), was found to be less than 3096 (at P — 
0-05) ın all cases. 


Discussion 


Measurement of A and B permits calculation of 
both the A/B ratio and the PR, and these indices 
are related by the equation A/B — 1/(1—PR). 
The A/B ratio values are not always found to be 
normally distributed, whereas the PR values 
are. In this case the true centiles (e.g. 95th) for 
the A/B values can be obtained by first working 
out the PR results and then transforming back to 
the A/B values using the above equation. 

The results in Fig. 2 show the error in the A/B 
95th and Sth centile lines introduced by assum- 
ing a normal distribution. Throughout the third 
trimester the error is slight—less than 10% in all 
cases. With second trimester data the departure 
of the A/B values from normality becomes more 


marked and the error increases. In this study the 
normality assumption for the A/B ratio could 
not be rejected for gestational ages 34 weeks and 
greater, but it has been demonstrated with a 
larger number of patients (studied at 36 weeks) 
that last trimester A/B values are not necessarily 
normally distributed (Thompson et al. 1988). 
The number of parous patients in this study 
was small (less than one third of the total), and 
the effect of parity could not be conclusively 
assessed. Overall, there was no significant differ- 
ence between the parous and nulliparous 
patients, but a tendency towards lower PR (and 
A/B) values in parous patients was noted. 
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The effect of the antiprogestin mifepristone (RU 486) 
on maturation and in-vitro fertilization of human 


oocytes 


IOANNIS E. MESSINIS, ALLAN TEMPLETON 


Summary. The effect of RU 486 (mifepristone), a potent antiprogestin, 
on the in-vitro fertilization of human oocytes was investigated. In 40 
normal volunteer women requesting laparoscopic sterilization, follicle 
aspiration for oocyte recovery was attempted 34 h after the injection of 
5000 i.u. human chorionic gonadotrophin (hCG). Twenty women were 
allocated to receive 100 mg RU 486 orally 1 h before the hCG injection, 
the remaining 20 women acted as controls. There was no significant 
difference in the cleavage rate of the ooctyes after fertilization in vitro 
between the two groups (56% and 66% respectively). Also, the mor- 
phological characteristics of the cleaving oocytes and the concentrations 
of oestradiol, progesterone and androstenedione in the follicular fluid 
of the leading follicle did not differ significantly between the two groups. 
Since RU 486 was detected in substantial amounts in the follicular fluid 
specimens, these results suggest that progesterone is not critical for the 


final stages of human oocyte maturation. 


The role of intrafollicular sex steroids in the 
maturation of human oocytes is not clear. Car- 
son et al. (1982) have reported that oestrogenic 
follicles contain eggs with the potential for fertil- 
ization in vitro and give nse to pregnancy after 
embryo transfer (ET). Also, an association 
between high levels of oestradiol (E21 and pro- 
gesterone in the follicular fluid and the ability of 
the oocyte to undergo fertilization in vitro has 
been reported (Wramsby et al. 1981). Although 
these results were confirmed later by other 
studies (Fishel et al. 1983; Botero-Ruitz et al. 
1984), more recent data have failed to show any 
significant difference in the levels of E2 and pro- 
gesterone between follicles yielding fertilizable 


and non-fertilizable oocytes ¿n vitro (Hillier et al 
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1985; Uehara et al. 1985). It is obvious that these 
studies deal mainly with the assessment of intra- 
follicular sex steroids as indices of the fertil- 
izability and developmental potential of the 
oocytes in vitro, while the possibility that these 
steroids are involved in the process of in-vitro 
maturation of human oocytes is neither con- 
firmed nor excluded. 

Recently, a new synthetic steroid, RU 486 
(17B-hydroxy-11B- (4- dimethylamino- phenyl)- 
17a-(1-propynyl)-estra-4,9-diene-3-one; mife- 
pristone, Roussel-Uclaf, France), has become 
available, which acts as a progesterone and 
glucocorticoid antagonist at the receptor level. 
This compound induces menses or abortion in 
women treated during the luteal phase or in 
early pregnancy (Herrmann et al. 1982; Kovacs 
et al. 1984) and in castrated monkeys during 
treatment with E2 and progesterone (Healy et 
al. 1983). 

The present study was undertaken to investi- 
gate the role of progesterone in the maturation 
of human oocytes by examining the effect of the 


RU 486 on the ability of the oocytes to fertilize 
and develop in vitro. 


Patients and methods 


The study included 48 healthy, parous women 
requesting laparoscopic sterilization who volun- 
teered to participate. All had normal menstrual 
and medical past history and gave written 
informed consent. A fixed treatment regimen, 
described previously (Messinis et al. 1986), was 
used to stimulate follicular growth. Starting on 
day 21 of a spontaneous cycle, norethisterone 
was given to each woman for 7 to 14 days (10 
mg/day) in order to adjust the time of onset of 
menses. A 5-day course of treatment with 
clomiphene (Serophene, Serono Labs Ltd) was 
then given to the women (150 mg/day) starting 7 
days after the end of norethisterone administra- 
tion. All women were admitted on day 16 and 
human chorionic gonadotrophin (hCG, 
5000 i.u., Profasi, Serono Labs Ltd) was 
injected intramuscularly at 22.30 hours on the 
same day. 

The 48 women were alternately allocated to 
receive treatment with RU 486 (24 women) or 
not to receive treatment (24 women). RU 486 
was given as a single oral dose of 100mg 1h 
before the hCG injection. Laparoscopy for tubal 
sterilization and oocyte recovery was performed 
34 h after the hCG injection, i.e. at 8.30 hours on 
day 18. At laparoscopy all follicles >15 mm in 
diameter were aspirated. 

An aliquot of each follicle aspirate was stored 
at —20°C for subsequent measurement of E2, 
progesterone and androstenedione. The 


Table 1. Comparison of recovery and cleavage rates of 
oocytes between women treated with RU 486 and 
controls 


Control RU 486 


Number of women 
Who had a laparoscopy 24 24 
Ovulated before 
laparoscopy or did not 


respond to treatment 4 4 
In whom follicle aspiration 
was attempted 20 20 
Number of follicles 
aspirated (>15 mm) 46 39 
Number of eggs 
Recovered (per cent of 
follicles aspirated) 36 (78) 32 (82) 
Fertilized/cleaved (per 
cent of recovered eggs) 24 (66) 18 (56) 
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recovered eggs were inseminated using donor 
semen as described by Templeton et al. (1984). 


Hormone assays 


E2 was measured in follicular fluid samples using 
a radioimmunoassay kit (SB-ESTR) purchased 
from CIS (Italy). Progesterone was measured 
with the Amerlex-M progesterone RIA kit 
(Amersham, UK) and androstenedione was 
measured with a radioimmunoassay kit pur- 
chased from Steranti Research Ltd (Switzer- 
land). Serum cortisol was measured using the 
Corti-cote kit manufactured by Becton Dickin- 
son. Values for E2, progesterone and 
androstenedione are expressed as ng/ml and for 
cortisol as nmol/l. Inter-assay and intra-assay 
coefficients of variation for E2, progesterone, 
androstenedione and cortisol were 8:696 and 
5-496, 9-896 and 7.696, 7-096 and 7.096 and 
4-096 and 5-046 respectively. 


Statistical analysis 
For statistical assessment the unpaired Student's 
t-test and the y?-test were used. 


Results 


Eight of the 48 women (four in each group) had 
ovulated at the time of laparoscopy or had not 
responded to the treatment as assessed by the 
absence of follicles >15 mm. Therefore, follicle 
aspiration was attempted in 20 women in each 
group (Table 1). No significant difference in the 
number of follicles (>15 mm) aspirated and the 
eggs recovered was found between the two 
groups. The recovery rate was 78% in the con- 
trols and 82% in the RU 486 treated women. 
Also, the number of eggs which fertilized in vitro 
(appearance of two pronuclei and subsequent 
cleavage) did not differ significantly between the 
two groups (fertilization rate 66% and 56% 
respectively). The same was found when only 
the oocytes recovered from the leading follicles 
(the largest) were assessed (15 from the controls 
and 16 from the RU 486 group, fertilization rate 
73% and 68% respectively). 

All embryos were examined in detail and 
graded on a scale of 0-10 according to recom- 
mended morphological criteria (Mohr & Troun- 
son 1984). These criteria include the shape and 
number (even or uneven) of blastomeres, the 
rate of cleavage and the presence of fragments 
and of cytoplasmic granules (Watt et al. 1987) 
No significant difference in mean embryo score 
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was found between the RU 486 group (mean 5-7, 
SD 2:5) and the controls (mean 5-5, SD 2-9). 

Table 2 shows the mean (SE) levels of E2, 
progesterone and androstenedione in the fol- 
licular fluid of the leading follicle. No significant 
difference in the mean levels of these Eormones 
was found between the RU 486 treated women 
(927, SE 93 ng/ml; 12695, SE 1441 ng/ml and 
179, SE 55 ng/ml respectively) and the controls 
(1120, SE 138 ng/ml; 12 630, SE 855 ng/ml and 
119, SE 30 ng/ml respectively). Mean serum cor- 
tisol levels 12 h after administration of RU 486, 
i.e. 11 h after hCG injection, were significantly 
higher in the RU 486 group (562, SE 21 nmol/l) 
than in the control group (412, SE 27 nmol/l) 
(P«0-001, n—20). 

The mean duration of the luteal phase, calcu- 
lated from the day of laparoscopy to the day of 
the next menstrual period, did not differ signifi- 
cantly between the RU 486 (13-9, SE D-4 days) 
and the control groups (13-6, SE 0-4 days). All 
cleaved oocytes in the present study were fixed 
at the four to eight cells stage for karyotyping as 
described previously (Watt et al. 1987). 


Discussion 


The results show that RU 486 at the dose used in 
the present study did not affect the in-vitro fertil- 
ization and cleavage of human oocytes. Since 
micromolar quantities of the compound were 
detected in the follicular fluid in all cases in 
which it was given (data not shown), the present 
results suggest that intrafollicular progesterone 
during the pre-ovulatory phase is not important 
for the final stages of human oocyte maturation. 
A previous study has shown that in sheep the 
oocyte should remain in the follicle for at least 
6—8 h after the hCG injection in order to achieve 
normal fertilization in vitro (Trounscn 1982). 
However, human oocytes can be fertilized in 


Table 2. Oestradiol, progesterone and androstene- 
dione levels in the follicular fluid of the largsst follicle 
in women treated with RU 486 


Progester- Ardrostene- 

Patient Oestradiol one dione 
group (ng/ml) (ng/ml) ‘ng/ml) 
Ru 486-treated 

(n=20) 927 (93) 12695(1441) b 179 (55) 
Control 

(untreated) 

(n=20) 1120 (138) 12630 (855) 119 (30) 
Results are means (SE) values. 


vitro even if they are recovered before in-vivo 
exposure to the mid-cycle LH activity (Tem- 
pleton et al. 1986) and therefore to the pre- 
ovulatory progesterone rise. Thus, it appears 
that if progesterone plays a role in the matura- 
tion of human oocytes, this happens before the 
onset of the endogenous LH surge or the admin- 
istration of hCG. At that time, progesterone is 
measured in substantial concentrations in the 
follicular fluid (Templeton 1985). 

In the present study, the developmental 
capacity of the oocytes after fertilization in vitro 
could not be fully determined, since the cleaving 
embryos were not replaced in a recipient uterus, 
and all embryos were fixed for karyotyping at the 
four to eight cells stage. However, the in-vivo 
exposure of the oocytes to the RU 486 did not 
influence their morphological characteristics 
after in-vitro fertilization. Although the grading 
score of the embryos was not very high, the fixed 
treatment schedule used in this study is believed 
to be optimal, since in an ET programme using a 
fixed regimen similar to that described here, a 
pregnancy rate of 20% per treatment cycle was 
achieved (Frydman et al. 1986). 

Recent evidence has shown that RU 486 is not 
only a progesterone antagonist at the receptor 
level, but also has a direct suppressing effect on 
progesterone production by human granulosa 
cells in vitro (Dimattina et al. 1986). This effect 
seems to be mediated at least in part through 
inhibition of ovarian  3f-hydroxysteroid 
dehydrogenase activity in a dose-dependent 
manner (Dimattina et al. 1986). Our finding that 
follicular fluid progesterone levels were similar 
in the two groups suggests that either a higher 
dose of RU 486 would be needed to suppress 
progesterone production in vivo or that RU 486 
fails to suppress progesterone biosynthesis in the 
presence of increasing follicular LH activity 
after the hCG injection. 

Previous studies have shown the induction of 
menses or the termination of early pregnancy in 
women by the administration of RU 486 
(Herrmann et al. 1982; Kovacs et al. 1984). But 
the failure of this compound to affect the in-vitro 
fertilization of pre-ovulatory human oocytes and 
its ability to block the mid-cycle gonadotrophin 
surge in monkeys and extend tbe menstrual cycle 
(Collins & Hodgen 1986) diminish the possibility 
of its use as a once-a-month contraceptive drug. 
In the present study, RU 486 did not produce 
any significant side-effects, and although there 
was a slight but significant rise in cortisol levels 


12h after the administration of the drug com- 
pared to controls, the duration of the luteal 
phase was not affected. 

In conclusion, this study shows that RU 486 
given to normal women at a single dose before 
the mid-cycle hCG administration was not able 
to affect the in-vitro fertilization of the oocytes. 
This provides evidence that progesterone is not 
critical for the maturation of human oocytes 
during the pre-ovulatory period. 
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The effect of epostane, a 3-beta hydroxy steroid 
dehydrogenase inhibitor, on maternal and fetal steroid 


levels during mid-gestation 


MARK SELINGER, IAN Z. MACKENZIE, MICHAEL D. GILLMER, 


SUE L. PHIPPS, JANE FERGUSON 


Summary. A double-blind, placebo-controlled trial was conducted to 
assess the maternal and fetal endocrine effects of epostane, an inhibitor 
of progesterone synthests, in mid-pregnancy. Although present in the 
maternal circulation, epcstane was not detected in cord blood or amnio- 
tic fluid. Maternal and fetal progesterone levels fell by 80% and 95% 
respectively with maintenance of the fetal arterio-venous difference 
while oestradiol and aldcsterone levels were affected to a lesser extent. 
The mechanism of 3-beta hydroxy steroid dehydrogenase suppression 
and the relation between fetal and maternal progesterone levels are 


discussed. 
Epostane (4,5 epoxy-17 hydroxy-4,17 dimethyl 3 
oxo androstane-2 carbonitrile, WIN 32,729, 
Sterling Winthrop [SWRD], Guildford, Surrey) 
is a synthetic steroid which inhibits steroid syn- 
thesis in vivo by competitive inhibition of the 
3p-hydroxy steroid dehydrogenase delia 4-5 iso- 
merase enzyme system (3-beta HSD), resulting 
in decreased production of progesterone and an 
increase in its biologically inactive precursor 
pregnenolone (van der Spuy et al. 1983). In preg- 
nant women this results in a reductior in circu- 
lating progesterone levels in the first (Fattison et 
al. 1985a, b) and second trimesters (S2linger et 
al. 1987) indicating an inhibition of both luteal 
and placental/decidual progesterone synthesis. 
The physiological effects of this in mid-preg- 
nancy include increased sensitivity to endo- 
genous and exogenous oxytocic agents resulting 
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in significantly reduced induction—abortion 
intervals (Selinger et al. 1987). It is postulated 
that a similar effect will occur in the third trimes- 
ter thereby improving induced labour outcome. 
The aim of this pilot study was to assess placental 
transfer of epostane and its effects on maternal 
and fetal steroid levels. 


Patients and methods 


The double-blind, placebo-controlled trial 
included 10 women at 16~20 weeks gestation 
who were scheduled to have a prostaglandin- 
induced termination of pregnancy within the 
terms of the 1967 Abortion Act. All the women 
gave informed consent and local ethics com- 
mittee approval for the trial was sought. The 
menstrual dates were confirmed with ultra- 
sonography and patients were randomly allo- 
cated to be given a bottle containing either nine 
100-mg tablets of epostane (epostane group) or 
nine identical placebo tablets (placebo group); 
one tablet was to be taken on waking, one at 
14.00 hours and one on going to bed, for the 72 h 
preceding the planned induction of abortion. 
The last tablet was to be taken on the morning of 
admission to hospital. Drug allocation was ran- 
domized by number, the code being held by 
SWRD Alnwick, Northumberland. 


Before treatment, a peripheral venous blood 
sample was taken (pretreatment sample) and a 
further sample was taken on admission to hos- 
pital 3-5 h after the last tablet had been taken 
immediately before fetoscopy (post-treatment 
sample), which was carried out under 5-10 mg 
diazepam sedation using the technique 
described by MacKenzie & MacLean (1980). 
The pre- and post-treatment samples were all 
taken between 09.00 and 14.00 hours. Feta! 
artery and vein blood was aspirated from the 
umbilical vessels into EDTA, heparinized and 
plain bottles, and an aliquot of amniotic fluid 
was taken from each patient: the vessel of origin 
was confirmed using blood gas analysis. Follow- 
ing fetal blood sampling 5 mg of prostaglandin 
(PG) E, (Upjohn) was injected into the amniotic 
cavity and the abortion was managed in the usual 
way. Following abortion of the fetus but before 
surgical evacuation of the uterus, when neces- 
sary, a final maternal venous sample was col- 
lected (post-abortion sample). 

All the maternal blood samples were analysed 
for haematological (Hb, WBC, platelets, 
group), hormonal (progesterone, oestradiol, 
aldosterone, cortisol, hCG), biochemical (Na*, 
Kt, CL, HCO,-, urea, creatinine, albumin, 
AST, gamma-glutamyl TP, alkaline phos- 
phatase) and epostane levels. Progesterone, 
oestradiol and cortisol levels were assayed using 
a technique described by Turnbull et al. (1974), 
aldosterone levels were assayed using a commer- 
cial radioimmunoassay kit supplied by Serono, 
Diagnostics, Woking, Surrey, UK. Serum 
samples were stored at —20°C until the study had 
been completed. Each steroid assay was carned 
out as a single run. Fetal blood samples were 
analysed for progesterone, oestradiol, epostane, 
and, where quantity permitted, aldosterone, 
hCG and cortisol levels. Epostane levels were 
measured using high-pressure liquid chro- 
matography by SWRD, Alnwick, Northumber- 
land. The minimum quantifiable levels of 
epostane were 75 ng/ml in amniotic fluid and 50 
ng/ml in serum samples with an average intra- 
assay precision +12% for each run. 

Before and after taking the tablets the patients 
were asked specific questions about uterine 
pain, vaginal bleeding, threatened or spon- 
taneous miscarriage and any symptoms that 
could have been due to side-effects or drug reac- 
tions. The answers were recorded on each treat- 
ment protocol by one author (M.S.). 
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Results 


Table 1 gives the patient details for the epostane 
and placebo groups. There were no statistically 
significant differences in these details between 
the two groups (Mann-Whitney U-test). No 
drug reactions or side-effects were recorded 
during the treatment period before admission to 
hospital, and uterine pain, vaginal bleeding and 
miscarriage did not occur in any patient before 
admission to hospital. There were no drop-outs 
from the study. 


Maternal steroid levels 


‘Table 2 lists the maternal steroid levels at the 


three sampling times for the two groups. The 
mean post-treatment and post-abortion pro- 
gesterone levels in the epostane group were sig- 
nificantly lower than in the placebo group 
(P«0-01 and P«0-05 respectively: Wilcoxon's 
two-sample test).  Within-group analyses 
showed a significant fall in mean progesterone 
levels in the epostane group between the pre- 
and post-treatment samples (P<0-01, Student's 
t-test) which was not found in the placebo group. 
Mean progesterone levels post-abortion were 
significantly lower than pretreatment values in 
both groups (P<0-01, paired t-test) 

Oestradiol concentrations fell significantly 
after 72 h treatment in the epostane group but 
not in the placebo group (P<0-05, Student’s 
t-test), although post-abortion values were sig- 
nificantly lower than pretreatment values in both 
groups (P« 0-005, paired t-test). 

Mean cortisol and aldosterone levels were not 
significantly different between the epostane and 
placebo groups at any of the three sampling 
times nor were the haematological, biochemical 
or hepatic enzyme indices measured. 


Table 1. Characteristics of patients 1n the two treat- 
ment groups 


Epostane Placebo 
Variable (n = 5) (n = 5) 
Age (years) 23-1 (3-2) 22-9 (7-8) 
Height (cm) 160-0 (5-1) 1610 (4 8) 
Weight (kg) 62-8 (4-6) 60-5 (9-5) 
Gestation (weeks) 17-4 (1:9) 16-1 (1-2) 





Results are means (SD). 
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Table 2. Maternal peripheral venous serum steroid levels at three sampling times in the groups treated with 





epostane or placebo 
Sampling time 
Steroid Group Pretreatment Post-treatment Post-abortion 
Progesterone (ng/ml) Epostane 46-1 (21-1) 5-0 (2-2) 2:6 (1:5) 
Placebo 27-5 (6.1) 28-4 (5-3) 5-7 (3-4) 
Oestradiol (nmol/l) Epostane 17-4 (11-5) 1-6 (0-8) 0-8 (0-6) 
Placebo 13-1 (9.1) 11-5 (6-6) 0-5 (0-2) 
Cortisol (nmol/l) Epostane 627 (332) 433 (211) 456 (128) 
| Placebo 506 (183) 347 (107) 504 (287) 
Aldosterone (pg/ml) Epostane 267 (199) «30 — 191 (116) 
Placebo 274 (75) 65 (44) 265 (141) 





<30 below minimum accurately quantifiable amount. 


Results are means (SD); there were five subjects in each group. 


Fetal steroid levels 


Table 3 gives the mean serum steroid levels in 
maternal venous (post-treatment sample) and in 
umbilical artery and vein blood in the two groups 
together with the progesterone level in each 
sample assayed. Progesterone levels were 
always higher in the fetal than the maternal cir- 
culation in both groups. Similarly. in each 
patient progesterone levels were always higher 
in umbilical vein than in umbilical artery. Figure 


1 shows the relation between the fetal and mater- 
nal progesterone, aldosterone and oestradiol 
levels in each woman at fetoscopy. Progesterone 
levels in both fetal vessels were significantly 
lower in the epostane group than ın the placebo 
group (P<0-01 for both vessels; Mann-Whitney 
U-test). There was no consistent relation 
between fetal artery and vein oestradiol levels in 
either group and there appeared to be no consis- 
tent relation between the maternal and fetal 
oestradiol levels. There was no statistically sig- 


Table 3. Progesterone, oestradiol and aldosterone levels in umbilical vein and artery and maternal vein blood 


samples after treatment with epostane or placebo 





Steroid Group n 
Progesterone (ng/ml) Epostane 1 
1 
1 
1 
1 
mean (SD) 
Placebo 1 
1 
1 
1 
1 
mean (SD) 
Oestradiol (nM/l) Epostane 4 
Placebo 4 
Aldosterone (pg/ml) ^ Epostane 3 
Placebo 4 


Umbilical 
Maternal vein 
Vein Artery (post-treatment) 
15-50 10-12 8-30 
10-95 5-28 3-10 
— 14-11 6-20 
14-94 10-67 3.10 
10-32 4-66 4-40 
12-9 (2-6) 8-9 (3-9) 5-0 (2-2) 
— 551-90 31-40 
165-90 90-22 30-50 
128-87 81-46 24-00 
180-96 120-87 36-00 
301-09 198-78 21:50 
194-2 (74) 208-6 (197) 28-4 (5-3) 
2-3 (1-1) 1-7 (0-9) 1-6 (0-8) 
5-8 (3-8) 6-5 (7-9) 11:4 (6-5) 
253 (121) 173 (16) «30 — 
217 (39) 246 (11) 65-4 (44) 





Results are means (SD) where appropriate; progesterone levels are also shown for individual patients 


— denotes missing values 
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Fig. 1. Progesterone (a), oestradiol (b) and 


aldosterone (c) levels in paired maternal and fetal 
blood samples obtained at fetoscopy in five women 
after treatment with epostane (Bl) and in five others 
treated with placebo (L1). 
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nificant difference between fetal umbilical artery 
and vein aldosterone levels within each of the 
groups. There was no difference in umbilical 
vein aldosterone levels between the two groups 
but umbilical] artery aldosterone levels were 
higher in the placebo group than in the epostane 
group (P«0-01, Mann-Whitney U-test). 


Epostane levels 


Epostane was not detected in any of the samples 
from the placebo group. Epostane was detected 
in all maternal serum samples from the epostane 
group 72h after starting oral treatment, with 
levels varying from 390 to 823 ng/ml. The time in 
minutes between taking the last tablet of 
epostane and the post-treatment blood sample 
varied from 65 min to 350 min. Epostane was not 
detected in any amniotic fluid or umbilical blood 
samples. 


Discussion 


It is thought that the effect of epostane on myo- 
metrial contractility depends on the inhibition of 
placental and/or decidual synthesis of pro- 
gesterone (Lopez-Bernal et al. 1986) releasing 
the myometrium from the progesterone ‘block’ 
(Csapo 1973) and sensitizing it to endogenous 
and exogenous prostaglandins (Webster et al. 
1985a, b; Selinger et al. 1987). 

Epostane was detectable in all the maternal 
samples after treatment with epostane and in 
none of the placebo group, and although the 
assay was hindered in one case by a confounding 
peak on the high-pressure liquid chromatogra- 
phy results these data confirm that the medica- 
tion was taken by all the treatment group. 

There was a wide variation in the levels of 
epostane from 320 to 890 ng/ml but there was no 
correlation with the time interval between inges- 
tion of the last tablet and post-treatment sam- 
pling nor was there any correlation between the 
epostane and progesterone levels in each 
patient. Epostane was not detectable in any of 
the fetal sera or amniotic fluid samples. These 
data suggest that either the fetal level of 
epostane was below the detectable minimum or 
that the drug did not cross the placenta into the 
fetal circulation. Previous drug kinetic studies 
have shown a feto-maternal distribution ratio of 
1:3 for PGE, (B. M. Castle, unpublished data), 
and mefenamic acid (MacKenzie et al. 1985). 
The epostane molecule is similar to pro- 
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gesterone in structure and size and it is believed 
that steroid molecules move freely between the 
maternal and fetal circulations. Our data cannot 
exclude the possibility that epostane entered the 
fetal compartment and became bound to the 
placental 3-beta HSD enzyme system. However, 
the changes in fetal steroid levels discussed 
below could all have been secondary to the 
changes in the maternal levels and not due to 
inhibition of fetal 3-beta HSD. 

The 89% reduction of maternal prcgesterone 
levels after treatment with epostane is in agree- 
ment with previous studies (Webster et al. 
1985a,b; Selinger et al. 1987). The present 
results also indicate that epostane causes a fall in 
circulating progesterone levels in the fetus which 
mirror the maternal changes. 

There are no standard data for mid-trimester 
umbilical vein progesterone levels. Tulchinsky 
& Okada (1975) reported feto-maternal pro- 
gesterone ratios of 14:1 in umbilical and mater- 
nal vein blood samples in full-term infants at 
birth. We found feto-maternal progesterone 
ratios in vein blood of 3-0-9-7:1 in the placebo 
group. Similarly, in the epostane-treated group, 
there was a consistent linear relation between 
maternal and umbilical vein progesterone levels 
with a correlation coefficient of 0-931 (n = 5, 
P<0-001). Itis believed that the placenta at term 
secretes 90% of its 250-350 mg/day output of 
progesterone into the maternal circulation and 
10% into the fetal circulation (Tulchinsky & 
Okada 1975). The higher concentrations found 
in the fetal circulation can be explainec by differ- 
ence in the blood volumes in the two circula- 
tions. The explanation for the smaller difference 
in ratio in the second trimester questions this 
theory. It could, however, result from the differ- 
ing experimental method of Tulchinsky & 
Okada (1975), or reflect the endocrine changes 
surrounding parturition. It is also possible that 
the proportion of progesterone secreted into the 
fetal circulation changes with gestation or that 
free feto-maternal exchange of progesterone 
does not take place throughout the pregnancy 
and itself may be one of the endocrine changes 
surrounding the onset of labour. If feto-mater- 
nal exchange remains constant during pregnancy 
the data from this study could also represent 
inhibition of decidual progesterone synthesis 
and compensatory efflux of progesterone from 
the fetal circulation without direct inhibition of 
placental 3-beta HSD activity. 

The consistent venous-arterial (v-a) gradient 


in fetal progesterone levels provides further sup- 
port for this theory. The v-a difference suggests 
that the fetus ‘consumes’ progesterone, using it 
either as a precursor for other steroid molecule 
syntheses, biotransforming it in the fetal liver 
before excretion or using it as an eriergy source. 
Pregnanediol, the progesterone metabolism 
byproduct, was not measured in this study due to 
the small amount of fetal serum available for 
analysis in each case but its quantitation could 
indicate the fate of progesterone arriving at the 
fetus via the umbilical vein. 

Maternal oestradiol concentrations were also 
affected by epostane with levels falhng by an 
average of 91% following treatment with 
epostane and although levels of oestradiol 
tended to be lower in the fetal blood samples 
taken from the epostane group, the materno- 
fetal differences were not statistically significant. 
In the placebo group umbilical oestradiol levels 
were, however, consistently lower than the 
maternal levels. The observation on maternal 
oestradiol concentration changes is at variance 
with the lack of effect of epostane on maternal 
oestradiol levels previously reported (Selinger et 
al. 1987), although similar decreases in con- 
centration have been recorded in the first trimes- 
ter (Webster et al. 1985a, b). We did not observe 
any consistent effect on cortisol or aldosterone 
levels in either maternal or fetal circulations 
after treatment with epostane. 

These data confirm that epostane inhibits the 
3-beta HSD enzyme system causing profound 
changes in both maternal and fetal progesterone 
levels and lesser changes in the other steroid 
concentrations measured. It remains unclear 
whether the fetal steroid effects are secondary to 
maternal concentration changes or a direct 
effect of epostane on placental enzyme systems. 
Epostane has now been withdrawn for commer- 
cial reasons, but further research is required to 
confirm these data and attempt to separate the 
activities of the placental and decidual 3-beta 
HSD systems in other similar drugs. 
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The effect of pelvic floor exercises in the treatment of 
genuine urinary stress incontinence in women at two 


hospitals 


S. M. HENALLA, P. KIRWAN, C. M. CASTLEDEN, C.J. HUTCHINS, 


A. J. BREESON 


Summary. The results of the pelvic floor exercises for the treatment of 
genuine stress incontinence of urine were compared between two dif- 
ferent hospitals geographically 50 miles apart. A perineal pad weighing 
test was used to assess tbe quantity of urine lost during exercise before 
and after treatment. A similar percentage of patients in the two studies 
responded to treatment and became either completely dry or signif- 
cantly improved at the end of 3 months interval; 69% at LCH and 65% 
at LGH. Overall, 67% cf patients achieved complete continence or a 
significant improvement as a result of pelvic floor exercises alone. 


Stress urinary incontinence is the commonest 
form of female incontinence. Treatment has 
varied between conservative management with 
various forms of physiotherapy (Brown 1977) to 
a variety of surgical procedures (Stanton & Car- 
dozo 1979). Previous reports have shown dif- 
ferent success rates for treatment of stress 
urinary incontinence by pelvic floor exercises 
since Kegel (1951) introduced this idea. It is 
widely believed among clinicians that various 
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forms of physiotherapy are useful in treatment 
for genuine stress incontinence in selected 
patients (Wilson 1984). However, Jones (1963) 
suggested that the majority of women achieve 
continence when pelvic floor exercises alone 
were the primary treatment. Montgomery & 
Shepherd (1983) and Harrison (1983) noted that 
success following pelvic floor exercises 
depended on the instructor’s enthusiasm and 
knowledge and on the patient’s co-operation 
and motivation. In some series good results were 
achieved after 4 weeks of treatment with pelvic 
floor exercises (Castleden et al. 1984). 

The aim of the present study was to assess, by 
objective means, the value of pelvic floor exer- 
cises in the treatment of urinary stress inconti- 
nence. We have compared the results in the two 
different hospitals from patients who were 
treated by two different physiotherapists in 
order to assess the reproducibility of such treat- 
ment. The perineal pad weighing technique was 
used to assess the severity of the condition and 
the response to the treatment provided. This was 
originally described by Caldwell (1974) and sub- 
sequently tested by Sutherst et al. (1981). Its 
reproducibility has been assessed by Christensen 
et al. (1984) and Mundt-Petterssen et al. (1984). 
A slight modification of this technique was used 


in the present study and its reproducibility has 
been assessed (Fig. 1). 


Patients and methods 


The two studies were conducted at Lincoln 
County and Leicester General Hospitals. The 
first study conducted at Lincoln County Hospital 
was in the form of a pilot study. Forty-nine con- 
secutive women with incontinence problems 
were considered. Five were lost to follow-up and 
12 had detrusor instability, the other 32 patients 
had urodynamically proven genuine stress 
incontinence. They had a mean age of 46 years 
(range 27-77 years) and entered our first study. 
The second study was conducted at Leicester 
General Hospital. This was a randomized con- 
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trolled study which included 104 patients. These 
patients were allocated at random to four dif- 
ferent groups. The first group of 26 patients 
received a course of pelvic floor exercises for 3 
months. The results of treatment in this group 
were compared with the results obtained in the 
first study. The other three groups form a part of 
another randomized controlled study and are 
not considered in this paper. 

Patients who entered the two studies had the 
same routine filling and voiding cystometry, 
urethral pressure studies as well as fluid bridge 
test before their enrolment in these two studies. 
All these patients had a normal detrusor pres- 
sure profile at rest and on stress. Perineal pad 
weighing test was performed to quantify the 
amount of urine loss during defined domestic 





Ç 
A 


* dl 


BÉ 
0 2 en En MES ———— 
100 200 300 400 500 600 


Bladder volume (ml) 


Fig. 1. Reproducibility of pad weighing test in 20 patients complaining of urinary stress 
incontinence: W, mild; a, moderate; O, severe. 
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Table 1. Exercise programme for pad testing 


. Washing hands x 10 times 

. Walking around the ward for 5 min 

. Picking up objects x 10 times 

Lifting two sandbags 8lb each x 10 times 
Squatting X 10 times 

. Climbing up stairs X 2 times (two floors) 

. Stretching abdominal muscles x 10 times 
. Jumping up and down X 10 times 

. Jumping and coughing x 10 times 

. Coughing while pushing down X 10 times 


Q0 — @N ta > Q tƏ — 
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and stressful exercises (Table 1). Patierts were 
asked not to pass urine from 4 h before test, as it 
has been shown previously that bladder volume 
has only a small influence on the amount of urine 
loss (Sutherst et al. 1984). The exercise pro- 
gramme which was used was accepted by all 
patients. Each pad was weighed before and after 
exercise to determine the amount of urine loss, 
and the urine volume passed on completion of 
the programme was measured. The degree of 
stress incontinence was graded as mild (urine 
loss at all exercises «2 ml), moderate (maximum 
urine loss at one exercise 2-10 ml) and severe 
(urine loss >10 ml). The 32 patients in zhe first 
study and the 26 patients in the second study 
were seen by two different physiotherapists in 
the two different hospitals but they were 
assessed by the same investigator. The two 
groups of patients were comparable regarding 
their age, weight, parity, and the severity of 
incontinence (Table 2). After a simple descrip- 
tion of the pelvic floor muscles, the physiothera- 
pist taught the patient to contract the correct 
muscles. This was achieved by asking the patient 


Table 2. Age, 


to insert into her vagina the index and middle 
fingers of her right hand. Both fast and slow 
types of contractions were practised. The fast 
contractions were performed in time as the 
patient said: contract-relax, contract-relax. The 
slow contractions were sustained for between 3 
and 4 s, with the patient counting up to 5. Equal 
numbers of fast and slow contractions were per- 
formed in each session. The frequency of the 
exercise sessions was increased gradually until 
they were performed hourly during the day. 
Each session lasted up to 10 min at any one time 
depending on the response of the patient to the 
exercise. The patients were supervised carefully 
by a particular physiotherapist with a special 
interest in incontinence in the relevant hospital. 
Both physiotherapists performed vaginal exam- 
inations, using the index and middle fingers, 
while the patient was lying on her back for 
weekly assessment. 

Full clinical assessment and pad testing with 
the same volume of fluid as the initial test in the 
bladder were repeated after treatment was 
completed. 


Results 


Figures 2 and 3 show the pad weight changes 
after treatment with pelvic floor exercises at the 
two hospitals. The X?-test was used to assess the 
influence of age, the severity of the condition 
and the duration of symptoms on the response 
rate after pelvic floor exercise treatment in both 
studies (Table 3). Neither the severity of the 
condition nor the patient's age had a significant 
effect on the treatment results, but the treatment 


ight, parity, and severity of incontinence in the two groups of patients treated with pelvic floor 


exercises at Lincoln County (LCH) and Leicester General Hospital (LGH) 


Variables 


Mean (SD) 
Weight (kg) 
Range 
Mean (SD) 
Panty 
Range 
Mean (SD) 
Severity of incontinence 
Mild 


LCH LGH 
(n — 32) (n = 26) 
27-77 26-74 
46-2 (12-5) 45-9 (10-9) 
51-102 50-81 
66-1 (13-0) 65-2 (7-9) 
0-4 1-6 
2-2 (1-1) 2-8 (1:5) 
8 i 8 
13 7 


11 11 





S a Š 9 8 & Ë Š 





Oi 


Perineal pad weight after treatment (g) 





5 10 15 20 25 30 35 40 45 50 
Perineal pad weight before treatment (g) 
Fig. 2. Effects of exercise treatment on urine loss 
measured by perineal pad weighing test. O, cured; 3€, 
improved; @, failed. (Lincoln County Hospital.) 


was more effective with a shorter duration of 
symptoms («1 year) (P«0-05). Similar results 
were obtained in the two studies. Table 3 shows a 
comparison between the duration of stress 
incontinence in the two groups of patients 
treated with pelvic floor exercises at the two 
bospitals. 


Discussion 
In the two studies we have attempted to assess 


objectively the effect of pelvic floor exercises for 
the treatment of pure stress incontinence. The 
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Perineal pad weight after treatment (g) 





5 10 15 20 25 30 35 40 45 50 
Perineal pad weight before treatment (g) 
Fig. 3. Effects of exercise treatment on urine loss 
measured by perineal pad weighing test. O, cured; %, 
improved; @, failed. (Leicester General Hospital.) 


pad weighing technique was used for grading the 
severity of incontinence as it is simple, inexpen- 
sive and proved to be fairly reproducible. We 
have tested the reproducibility and accuracy of 
our pad weighing technique with gradual 
increasing amounts of bladder volume in 20 
patients with different grades of stress inconti- 
nence (Fig. 1). The two studies show that pelvic 
floor exercises are an effective conservative 
method for treating genuine stress incontinence 
of urine. 

Overall, 58 patients with genuine stress incon- 
tinence were treated with pelvic floor re-edu- 


Table 3. Effect of age, severity and duration of symptoms on response to treatment with pelvic floor exercises in 


patients with urinary incontinence at two hospitals 


Lincoln County Hospital Leicester General Hospital 
Cured/improved Unchanged Cured/improved Unchanged 

Variable (n = 22) (n — 10) (n =17) (n = 9) 
Age (years) 

26-39 8 2 5 3 

40-60 10 6 10 6 

>60 4 2 2 — 
Degree of incontinence 

Mild 6 2 5 3 

Moderate 9 4 5 2 

Severe 7 4 7 4 
Duration of symptoms 

(years) 

<1 13* 2 8* 2 

1-3 7 3 6 1 

23 2 5 3 6 





The treatment was significantly more effective after the shortest duration of symptoms * P«0-05 y+test. 
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cation by a simple exercise regimen and 67% 
showed improvement or complete relief after 3 
months. Similar results were achieved at the two 
hospitals (Figs 2 & 3) although two different 
physiotherapists were involved. Neither age nor 
the severity ofthe condition should influence the 
selection of patients for pelvic floor exercises. 
From Figs 2 and 3 it appears that there was a 
higher proportion with complete relief of incon- 
tinence at the District General Hospital (50%) 
than at the Central Regional Hospital (35%). 
This observation could not be explained by the 
patients’ ages, weights, parity, severity of incon- 
tinence or previous history. However, this may 
be due to the difference between the two groups 
in the duration of their incontinence and the 
nature of their recruitment to both studies. A 
certain number of patients seen at Lincoln 
County Hospital were recruited via an advertise- 
ment on the local radio. This may explain why a 
larger percentage of these patients had a shorter 
duration of symptoms than those treated at the 
Leicester General Hospital. There is no associ- 
ated morbidity with this method of treatment in 
comparison with surgery. The physiotherapist 
should be experienced in this particular field and 
should be able to examine the patient vaginally 
at each attendance to ensure that pelvic floor 
exercises are undertaken in the correct manner. 

About one third of the patients in both studies 
failed to respond to physiotherapy. Some of 
these women did not perform the exercises con- 
scientiously and were poor attenders and so may 
be considered patient rather than method 
failures. However, some women with stress 
incontinence are not helped by exercises and this 
is the group for whom surgery must be 
considered. 
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Detrusor instability following colposuspension for 
urinary stress incontinence 


R. LANGER, R. RON-EL, M. NEWMAN, A. HERMAN, E. CASPI 


Summary. Sixty-two patients with genuine stress incontinence (group 
A) and 30 women with combined detrusor instability and genuine stress 
incontinence (group B) had a colposuspension operation. The propor- 
tion with symptoms of detrusor instability was significantly reduced 
from 24% before operation to 9% after operation in group A and from 
73% to 33% in group B. Urodynamically, detrusor instability devel- 
oped after surgery in 17 of the 62 patients (27%) in group A whereas 
only 12 of the 30 women (40%) in group B had detrusor instability after 
surgery. No urodynamic explanation was found to explain the effect of 
colposuspension in relieving the symptoms of detrusor instability in 
some and causing them in others. Nevertheless, it is suggested that 
colposuspension is helpful for most patients with combined detrusor 
instability and genuine stress incontinence. 


It is widely accepted that 1n most patients with 
genuine stress incontinence this can be cured by 
surgery. Most reports suggest that the cure rates 
achieved by a suprapubic approach are higher 
than those for vaginal surgery (Morgan 1973). 
The colposuspension operation first described 
by Burch (1961) has been shown to produce 
objective evidence of a cure in 89% of the 
patients (Stanton et al. 1976). The present study, 
using pre- and postoperative urodynamic assess- 
ment, investigates the outcome and occurrence 
of detrusor instability following colposuspension 
surgery for genuine urinary stress incontinence. 


Patients and methods 
From 1983 to 1985, 92 patients underwent a 
colposuspension operation for genuine urinary 
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stress incontinence in our department. Before 
operation all patients had a gynaecological, 
urological and neurological examination. The 
urodynamic investigations included cystometry, 
uroflowmetry, urethral pressure profile, and 
voiding cystography. Cystometry and 
uroflowmetry were performed using the 
Lectromed Urinary Investigation System 5000. 
The urethral pressure profiles were obtained 
with the Gaeltec dual microtransducer. These 
investigations were repeated on all patients 3—6 
months postoperatively. Frequency was defined 
as the passage of urine seven or more times 
during the day or twice or more at mght and 
urgency as a strong desire to void. The methods, 
definitions and units conform to the Inter- 
national Continence Society (1981). Detrusor 
instability was subdivided according to Cardozo 
et al. (1979). The operation performed was the 
Burch colposuspension with modification sug- 
gested by Stanton & Cardozo (1979). The mean 
follow-up period was 19 months (range 6-39 
months). The statistical methods used were 
McNemar’s paired y? test for comparing propor- 
tions relating to the same subjects and the Y? test 
for comparing proportions relating to subjects in 
different groups. Non-parametric methods were 
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used for comparing skewed variables: the 
Mann-Whitney test for comparisons between 
groups and the Wilcoxon signed rank test for 
comparison within groups. 


Results 


Ninety-two patients had a colposuspension. Of 
these, 62 were diagnosed before the operation as 
having genuine stress incontinence (group A) 
and 30 as having combined genuine stress incon- 
tinence and detrusor instability. Table 1 sum- 
marizes the characteristics of these two groups of 
patients. The two groups were similar fcr mean 
age, parity and duration of symptoms before the 
operation. More patients in group A had had 
operations for urinary incontinence in the past 
but the difference was not statistically sig- 
nificant. 

Clinically (Table 2) there was a sigaificant 
reduction (P<0-001) in symptoms of frequency, 
diurnal and nocturnal, urgency and urge mconti- 
nence (P«0-01) between before and 3-6 months 
after operation in both groups. Two operative 
failures were encountered regarding stress 
incontinence, one in each group. 


The cystometric and uroflowmetry results are 
presented in Table 3. There were no statistically 
significant differences between before and after 
operation for residual volume, maximal voiding 
pressure and peak flow rates in the two groups. 
In group A no differences were found in the 
pressure rise on filling or standing, while in 
group B there was a statistically significant 
reduction in pressure rise on filling (P<0-001) 
and on standing (P«0-01). A statistically signifi- 
cant decrease in the capacity was found after 
operation in both groups. In both groups the 
urethral pressure profiles showed no statistically 
significant changes regarding urethral length and 
closure pressure at rest. The pressure transmis- 
sion ratio on coughing was greater than 10096 in 
the proximal half of the urethra after operation 
in both groups. The two women in whom surgery 
failed had a postoperative pressure transmission 
ratio «10096 throughout the entire length of the 
urethra. Combining the pre- and postoperative 
clinical and urodynamic results (Table 4) we 
found a significant reduction in symptoms 
regarding detrusor instability postoperatively. 
This reduction in symptoms occurred in both 
groups, from 24% pre-operatively to 10% post- 


Table 1. Age, parity, duration of symptoms and previous operations for urinary incontinence in 92 patients 


Group A* (n = 62) 


Group B1 (n = 30) 


Mean (SD) Range Mean (SD) Range 
Age (years) 44-3 (6-1) 33-73 49-8 (7-3) 29-70 
Parity 3-2 (1-8) 1-8 3-2 (1-5) 0-8 
Duration of symptoms (years) 4-9 (3-2) 1-15 4-8 (4-1) 1-17 
Previous operations for urinary 
incontinence n (96) 12 (1996) 3 (1096) 


* Group A—patients with genuine stress inccntinence. 


t Group B— patients with combined genuine stress incontinence and detrusor instability. 


Table 2. Clinical data before and after operation in the two groups 


Group A (n —62) 


Before 
n (96) 
Frequency 
Diurnal 26 (42) 
Nocturnal 31 (50) 
Urgency 27 (43) 
Urge incontinence 15 (24) 
Stress incontinence 62 (100) 


Group B (n = 30) 


After Before After 
n (Fo) n (%) n (96) 
2 (3)* 19 (63) 4 (13) 
4 (6)* 20 (66) 6 (20): 
6 (10)* 24 (80) 10 (33) 
6 (9)** 21 (70) 6 (20) 
1 (2)* 30 (100) 1 (3) 





Significance of difference between values before and after operation * P«0-001, **P«0-01 (McNemar's paired 


x). 
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Table 3. Urodynamic data before and after operation in the two groups 


Group A (n = 62) 


Before After 
Capacity (ml) 523-7 (450-600) 477-9 (430-550) 
Residual (ml) 10-4 (0-100) 19-4 (0-100) 
PR1* (cmH;) 10-9 (8-14) 9-1 (5-16) 
PR2t (cmH;O) 4-7 (2-9) 4-8 (2-12) 
Maximal voiding 


pressure (cmH,O) 32-0 (20-45) 30-3 (15-50) 
Peak flow rate (mV/s) 24-8 (15-45) 22-6 (15-40) 


Group B (n = 30) 

P Before After P 
«0-02 505.7 (370-690) 475-8 (340-570) «0-001 
0-05 13-4 (0-50) 15-7 (0-100) >0-05 
20-05 18-2 (9-40) 5-4 (2-8) «0-001 
20-05 11-6 (6-28) 8-2 (0-20) <0-01 
>0-05 41-0 (30-75) 38-5 (25-65) <0-05 
>0:05 22:6(1430) 21-0 (15-30) 0-05 





* PRI, Pressure rise on filling; t PR2, pressure rise on standing. 


Results are mean (range) values. 


Table 4. Clinical and urodynamic data of detrusor instability before and after operation in the two groups 


Group A (n = 62) 


Before After 
Detrusor instability n (96) n (%) 
Clinical 15 (24) 6 (10) 
Urodynamic 0 17 (27) 


operatively in group A (P<0-01) and from 73% 
to 33% in group B (P<0-05). 

Urodynamically in group B, 40% of the 
patients (12/30) had cystometric findings of 
detrusor instability after operation compared 
with 10096 with such findings before operation 
(P«0-001). In group À 17 patients (2796) had 
cystometric detrusor instability after operation 
compared with none before operation 
(P<0-001). 


Discussion 


Detrusor instability is a known complication of 
some forms of suprapubic surgery for genuine 
stress incontinence (Jarvis 1981) including the 
colposuspension operation (Cardozo et al. 
1979). Of the 62 patients who had a pre-opera- 
tive diagnosis of genuine stress incontinence 
only (group A), 17 (2796) had cystometric signs 
of detrusor instability after operation. These 
findings did not correspond to the clinical symp- 
tomatology of detrusor instability, frequency, 
urge and urge incontinence which were signifi- 
cantly reduced from 24% before operation to 
996 after operation in this group. The precise 
aetiology and natural history of the development 
of postoperative detrusor instability are still 
unknown. In men, detrusor instability may be 
secondary to outflow obstruction and is often 


Group B (n = 30) 


Before After 
P n (96) n (96) P 
«0-01 22 (73) 10 (33) «0-05 
«0-001 30 (100) 12 (40) «0-001 


reversed by its relief (Turner-Warwick et al. 
1973). 

Colposuspension is thought to produce con- 
tinence by elevation of the bladder neck and, 
possibly, by compression of the upper urethra. 
One might hypothesize that in those who devel- 
oped instability after surgery, excessive urethral 
compression led to outflow obstruction and con- 
sequent detrusor instability. However, this is not 
the case as we could not find any changes in peak 
flow rates or maximal voiding pressures. These 
results were obtained 3-6 months post- 
operatively. No changes in the clinical symp- 
tomatology were observed at 1 year follow-up. 
We did not perform a repeat urodynamic 
investigation at that time but Steel et al. (1985) 
noted that most patients for whom urodynamic 
data were available 4 to 5 years after col- 
posuspension remained unstable. 

Pre-operative detrusor instability is often con- 
sidered a contraindication for surgery (Arnold et 
al. 1973; Frimold et al. 1974). Stanton et al. 
(1978) discussed the factors which were associ- 
ated with failed surgery for urinary incontinence 
and suggested that pre-operative detrusor 
instability was a major factor. Our results, 
although based on a small series, suggest that 
patients with pre-operative detrusor instability 
combined with urinary stress incontinence 
(group B) benefit from surgery. Surgery failed in 
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one woman with stress incontinence and this was 
reflected by a low transmission ratio throughout 
the entire urethral length. 

The value of the surgical approach to inconti- 
nence associated with detrusor instability is 
shown by our finding that 29 of the 30 patients 
(98%) with this diagnosis were dry post- 
operatively. Furthermore, in 12 of the 22 
patients who had clinical features of detrusor 
instability—frequency, urge and urge inconti- 
nence—-before operation, the symptoms disap- 
peared after surgery. About 60% of the patients 
in group B had normal cystometric findings after 
surgery, as shown by the significant reduction in 
pressure rise on filling (P<0-001) and on stand- 
ing (P<0-01). Similar results were found by 
Meyhoff et al. (1983) who operated upon 
patients with pure detrusor instability and found 
that 30% had normal cystometric findings sub- 
sequently. We have no satisfactory explanation 
why patients with pre-operative detrusor 
instability have their detrusor instability relieved 
by colposuspension or why detrusor instability 
develops in others after surgery. 
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Sexually transmitted diseases including genital 
papillomavirus infection in male sexual partners of 
women treated for cervical intraepithelial neoplasia III 


by conization 


P. BISTOLETTI, P. LIDBRINK 


Summary. History and clinical prevalence of sexually transmitted dis- 
eases (STD), including genital human papillomavirus (HPV) infection, 
were studied in 60 sexual partners of 60 women previously treated for 
cervical intraepithelial neoplasia (CIN) III by conization. Investigations 
included serological and bacteriological screening, histopathology and 
colposcopy. A history of STD was reported by 20 men (33%), and 34 
(57%) had signs of STD including genital HPV infection, 2 (3%) had a 
chlamydial infection, one had molluscum contageosum, 7 (12%) had 
genital warts and 24 (40%) had abnormal acetowhite epithelium, 
indicating HPV infection. The HPV lesions were principally subclinical 
and located on the glans penis and the prepuce. Colposcopy and appli- 
cation of acetic acid are essential for detection. The gynaecologist and 
venereologist must recognize the sexually transmitted nature of CIN, 
and the causal link between CIN and HPV infection. Assessment and 
treatment of the male sexual partner of women treated for CIN might be 
an essential part in disease control with the aim of preventing cervical 


Cancer. 


Cancer of the uterine cervix has been found to be 
strongly linked to sexual behaviour, in particular 
to early onset of sexual activity and high promis- 
cuity in both partners (Editorial 1986). Human 
papillomavirus (HPV) infection has been identi- 
fied as the most important sexually transmitted 
disease (STD) involved in the aetiology of cervi- 
cal neoplasia (Kreider et al. 1985). It has also 
been shown that women with cervical intra- 
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epithelial neoplasia (CIN) III have an increased 
risk of developing cervical or vaginal invasive 
neoplasia and the risk is considerable in women 
with recurrent CIN or vulval intraepithelial neo- 
plasia (VIN) (McEndoe et al. 1984). We have 
examined the prevalence of STD in regular sex- 
ual partners of women previously treated for 
CIN. We were particularly interested in the 
prevalence of genital HPV infection in the male 
partners of women with recurrent CIN or VIN. 


Patients and methods 


This prospective cross-sectional survey was 
approved by the local ethics committee. During 
1986, we recruited 60 consecutive men who were 
current regular sexual partners of women pre- 
viously treated for CIN III by cold knife or laser 


611 


612 P. Bistoletti & P. Lidbrink 


conization. The median follow-up time after 
conization was 3 years. A history of previous 
diagnosis or treatment for genital warts or other 
venereal infections was obtained, followed by 
visual inspection of the meatus, prepuce, penile 
shaft, scrotum and perianal region. These areas 
were treated with 5% acetic acid and after 5 min 
inspected with a colposcope. A direct punch 
biopsy was taken if lesions were visible with the 
naked eye or acetowhite lesions were visible. 
Blood samples for serology of syphilis and 
human immunodeficiency virus (HIV) infection 
were obtained from 56 men and samples for 
culture of Neisseria gonorrhoea and Chlamydia 
trachomatis were obtained from 59. The diag- 
nosis of HPV infection was based on the clinical 
findings of condyloma acuminata or the pres- 
ence of abnormal acetowhite epithelium in the 
genital region, or the presence of histopathologi- 
cal criteria, which are considered to be pathog- 
nomonic for HPV infection (Meisels et al. 1977; 
Kadish et al. 1986). 


Results 


A history of previous STD was reported by 20 
men (33%), gonorrhoea by 11, Chlamydia tra- 
chomatis infection by two, genital herpes virus 
by one, a combination of these by two and geni- 
tal warts by four. 

Clinical examination showed that 34 men 
(57%) had a STD: Chlamydia infection (two), 
molluscum contageosum (one), genital warts 
visible to the naked eye (seven), abnormal 
acetowhite epithelial lesions (24). The genital 
warts and the acetowhite lesions were located 
mainly on the prepuce (21), the glans (five) and 
penile shaft (five). Biopsies were taken from 26 
men; lesions from 13 were characterized histo- 
pathologically as non-specific inflammation and 
in 13 biopsies histopathological signs of HPV 
infection were observed. Among those were 
three with concomitant dysplasia and one with a 
pre-invasive penile carcinoma. The prevalence 
of STD in partners of women with recurrent 
dysplasia, and women without recurrent dys- 
plasia after conization, is shown in Table 1. 
Table 2 provides a summary of other studies of 
sexual partners of women with CIN and HPV 
infection together with a control series. 


Discussion 


In agreement with previous studies we found a 
high prevalence of previous and current STD, 
predominantly genital HPV infection, in male 
consorts of women with CIN (Levine et al. 1984; 
Sand et al. 1986; Sedlacek et al. 1986; Schneider 
et al. 1987). Although the women in the present 
study had been treated for CIN III by con- 
ization, still half the men had a genital 
papillomavirus infection. Obviously treatment 
of the CIN lesion by cone biopsy does not elimi- 
nate the genital HPV infection (unpublished 
observations) and these women might remain 
infectious. We do not know at present how infec- 
tious these women or their male sexual partners 
are. Genital HPV infection in the male partners 
is often subclinical. Therefore diagnosis is often 
missed and should be based on colposcopic 
assessment with acetic acid and biopsies (Sand et 
al. 1986; Sedlacek et al. 1986) or identification of 
HPV DNA. 

The prevalence of STD and history of STD 
was higher in the group of partners of women 
with recurrent dysplasia, but the numbers are 
too few to make a reliable statistical analysis. If 
these findings are confirmed, it seems reason- 
able to examine the male partners of all women 
who have recurrent CIN after treatment for CIN 
HI. 

Finally we have to recognize the sexually 
transmitted nature of CIN, and the strong causal 
link between CIN and cervical HPV infection 
(Kreider et al. 1985). Our results fit the concept 
of the ‘high-risk male’ and the increased risk for 
cervical cancer in female partners of men who 


Table 1. History and presence of sexually transmitted 
disease (STD) in male consorts of 15 women with and 
45 without recurrent cervical intraepithelial neoplasia 
(CIN) or vulval intraepithelial neoplasia (VIN) after 
treatment for CIN III by conization 


Recurrent CIN/VIN in 


female partner 
Present Absent 
Findings in (n = 15) (n = 45) 
male consorts n (%) n (%) 
STD history 6 (40) 14 (31) 
Genital warts and/or 
acetowhite epithelrum 10 (67) 21 (47) 
HPV infection (biopsies) 4 (29) 6 (13) 
HPV infection with atypia 1 (7) 3 (7). 


Table 2. Findings in studies of male sexual partners of 
women with CIN and/or genital HPV infection 


Percentage with signs 


of HPV infection 
Acetowhite 
lesions or 
genital HPV- 
Reference n warts DNA 
Present study 59 52 
Levine et al. (1984) 34 53 
Sand et al. (1986) 90 69 
Sedlacek et al. 
(1986) 51 100 
Schneider et al. 
(1987) 40 50 65 
Grussendorf-Conen 
et al. (1986) 
(normal control 
series) 530 5.8 


are very promiscuous sexually (Editorial 1986). 
Adequate assessment of the male sexual part- 
ner(s) of women treated for CIN seems to be an 
essential part in control of CIN and the preven- 
tion of cervical cancer. 
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The serum pregnancy-specific B,-glycoprotein to beta- 
human chorionic gonadotrophin ratio as an index of 
prognosis in patients with choriocarcinoma 


NORIAKI SAKURAGI, 
YOSHIHIRO SHUNA, 
SEIICHIRO FUJIMOTO 


HITOSHI OHKUBO, RITSU YAMAMOTO, 
TOSHINOBU TANAKA, KIHYOE ICHINOE, 


Summary. The ratio of serum pregnancy-specific D,-glycoprotein (SP1) 
to the B-subunit of human chorionic gonadotrophin (B-hCG) before and 
after chemotherapy was measured in 12 patients with metastatic 
choriocarcinoma. The ratios before chemotherapy ranged between 0-03 
and 0-75, with a mean value of 0-34 (SD 0-21). The ratio increased to 
over 1-0 (1-05~53-3) after one or two courses of chemotherapy in seven 
of the 12 patients. These women achieved complete remission. In the 
other five patients who died of the disease due to drug resistance of the 
tumour, the ratio after chemotherapy was low (0-04—0-74) and tended to 
decline. These data suggest that the serum SP1/B-hCG ratio can be used 
to predict the prognosis of patients with choriocarcinoma. 


Since the concept of primary chemotherapy for 
patients with trophoblastic diseases was 
accepted, many patients have been treated with 
chemotherapy alone, even if a histological diag- 
nosis has not been confirmed (Li et al. 1956; 
Hertz et al. 1961). Because some patients are 
refractory to chemotherapy, the prognosis for 
invasive mole and choriocarcinoma has been 
assessed by several scoring systems (‘shizuka 
1969; Hammond et al. 1973; Bagshawe 1976). 
Recent advances in the purification and quan- 
titation of trophoblastic proteins have created 
the possibilities for differentiation in tae diag- 
nosis and prognosis of trophoblastic neoplasia. 
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In this report, we discuss the significance of the 
ratio of serum pregnancy-specific B,-glycopro- 
tein (SP1) to f-subunit of human chorionic 
gonadotrophin (B-hCG) in assessing the 
response to chemotherapy, and prognosis of the 
patients with choriocarcinoma. 


Patients and methods 


The study included 15 women with obvious met- 
astatic trophoblastic diseases treated at the 
Gynaecology Department, Hokkaido Univer- 
sity Hospital, Sapporo, Japan (Table 1). 
Changes in the ratio after tumour resection in 
patients without metastases cannot be regarded 
as a reflection of responsiveness of the tumour to 
chemotherapy but merely the reflection of the 
difference in the clearance rate of SP1 and 
B-hCG from the blood. Serum samples were 
obtained before the start of treatment, and 
weekly during chemotherapy. The final diag- 
nosis (i.e. whether the patients had choriocar- 
cinoma or invasive mole) was confirmed on the 
basis of histopathological findings of surgically 
resected specimens according to the criteria of 
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SP1/hCG ratio 
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mole 


Chorio- 

carcinoma 
Fig. 1. Serum SPI/hCG ratio in patients with 
choriocarcinoma and invasive mole before treatment. 


Novak & Seah (1954). Of the 15 patients 12 had 
choriocarcinoma and the remaining three had 
invasive mole. Combination chemotherapy with 
methotrexate and actinomycin-D was used in 
these women. Some patients with liver or brain 
metastases were treated additionally with radia- 
tion and a triple-agent regimen (methotrexate, 
actinomycin-D and cyclophosphamide). The 
dose of methotrexate was 0:3 mg/kg per day for 5 
days. Actinomycin-D was used in dosage of 0-1 
mg/10 kg per day for 5 days and cyclophospha- 
mide at 2 mg/kg per day for 5 days. Each regimen 
was repeated with a 2-week interval as long as 
there was no severe liver dysfunction or bone 
marrow suppression. 

The 12 patients with metastatic choriocar- 
cinoma could be divided into two groups; those 
who died of the disease (five patients) and those 
who achieved complete remission (seven 
patients). 

Serum SP1 was measured by radioimmuno- 
assay with reagents produced by Behringwerke 
AG, West Germany. Serum hCG and B-hCG 
levels were radioimmunoassayed with reagents 
produced by CIS, France, as described pre- 
viously (Sakuragi 1982). The interassay coeffi- 
cient of variation (inter-CV) was 6-696 and intra- 
assay coefficient of variation (intra-CV) was 
5-7% in this SP1 assay. Normal male serum 
samples with 10, 100, 1000 or 10 000 ng/ml of 
standard hCG(CR-119) added were assayed 
with this system and showed no cross-reaction 
with hCG. We could therefore ignore the inter- 
ference of large amounts of hCG contained in 


SPI/B-hCG ratio in choriocarcinoma 615 


the sera of patients with trophoblastic diseases. 
The sensitivity of this assay was 2-3 ng/ml. 

The cross-reactivity in the homologous hCG 
assay system used here with standard 
B-hCG(CR-119-2) was 1-596. The inter-CV and 
intra-CV were 5-5% and 6-946, respectively. 

The homologous B-hCG assay system used in 
this study cross-reacted with standard native 
hCG(CR-119) and a-hCG(CR-115) with rate of 
6-7% and 0-446, respectively. Values presented 
for B-hCG levels, therefore, are approximately 
the sum total of free B-hCG and cross-reacted 
native hCG. The inter-CV and intra-CV were 
6-596 and 4.996, respectively. The assay sen- 
sitivity was 0-2 ng/ml. SP1, hCG and p-hCG are 
produced | and secreted by the syn- 
cytiotrophoblast (Tatarinov et al. 1976; Horne et 
al. 1976; Kasai & Yoshida 1979; Kasai ef al. 
1979). Concentrations of these substances are 
given in units of ng/ml in this study. Therefore 
the SPI/hCG and SP1/B-hCG ratio is not 
affected by the size of the trophoblastic cell mass 
and the value has no unit. 

Student's t-test and the paired t-test were used 
to determine statistically significant differences. 


Results 


We found a significant difference in serum SP1/ 
hCG and SP1/B-hCG ratio between patients 
with choriocarcinoma and those with invasive 
mole. In particular the SP1/B-hCG ratio of 1 
clearly differentiated between the two groups as 
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Fig. 2. Serum SP1/D-hCG ratio in patients with 
choriocarcinoma and invasive mole before treatment 
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noted previously (Sakuragi 1982, 1986) (Figs 1 
& 2). 

The change in the SP1/B-hCG ratio ir patients 
with choriocarcinoma after admission is shown 
in Figs 3 and 4. In patients who died of the 
disease, the ratio tended to remain at a low level, 
while in those who achieved complete remission, 
the ratio tended to increase. To assess these 
findings more clearly, we compared the changes 
in the SP1/B-hCG ratios about a week after 
chemotherapy between the two groups. If the 
ratio was determined more than once between 
the chemotherapy courses, the highest value was 
used for analysis. In those who died of the 
disease, the ratio was low and tended to decline 
(Table 1). The mean SP1/B-hCG ratio before 
chemotherapy was 0-40. The mean ratio after 
the first and the second course of chemotherapy 
was 0-33 and 0-26, respectively (significently less 
than before treatment, P<0-01 by the paired 
t-test). 

In the remission group, the ratio increased in 
all patients after chemotherapy (Table 1). The 
mean SPI/DB-hCG ratio before chemotherapy 
was 0-30, which was not significantly different 
from the ratio before treatment in the patients 
who subsequently died. The ratio rose to 4-47 
after the first course of chemotherapy (?<0-05, 
by the paired t-test). The ratio increased further 
in several of the patients after the second course 
of chemotherapy. In two of seven patients, 
marker protein levels decreased to a non-detect- 
able level after the second course of 
chemotherapy. 

The ratios in patients with metastatic :nvasive 
mole increased after chemotherapy (Table 1). 
Before treatment, the mean ratio was 1-22, 
which was higher than in patients with choriocar- 
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Weeks after admission 
Fig. 3. Changes in serum SP1/B-hCG ratios after 
admission in patients with metastatic choriocarcinoma 
who subsequently died. 


cinoma (P<0-01, by Student's t-test). The ratio 
rose to 3-99 after the first, and to 13-7 after the 
second course of chemotherapy. Chemotherapy 
in this group was effective, and all achieved com- 
plete remission. 

Patients whose serum SP1 concentration fell 
below sensitivity level in the first two courses of 
chemotherapy, either with metastatic choriocar- 
cinoma or metastatic invasive mole, responded 
well to the therapy and achieved complete 
remission. Our results showed that increase in 
the SP1/B-hCG ratio after one or two courses of 
chemotherapy was associated with a good 
prognosis. 


100 


SP 1/g-hCG ratio 
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Fig. 4. Changes in serum SPI/B-hCG ratios after 
admission in patients with metastatic choriocarcinoma 
who achieved complete remission. 


Discussion 


Hertz et al. (1961) reported that methotrexate 
was equally effective in the treatment of 
choriocarcinoma and invasive mole. Later Ross 
et al. (1965) also found that histopathological 
diagnosis, antecedent pregnancy and prior oper- 
ation exerted no influence on response to 
chemotherapy. Since those reports many 
patients with trophoblastic diseases have been 
treated with chemotherapeutic agents without 
surgery or without confirmation of the path- 
ological diagnosis. However, in contrast to 
Hertz et al. (1961) there is evidence that histo- 
logically confirmed choriocarcinoma has a 
poorer prognosis than invasive mole (Bagshawe 
1976; Katoh et al. 1979). 

Recent work on trophoblastic proteins has 
created the possibilities for differentiation in the 
diagnosis and prognosis of trophoblastic disease. 
Molecular heterogeneity of hCG secreted by 
choriocarcinoma in sialic acid component or iso- 
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Table 1. Serum levels of pregnancy-specific B,-glycoprotein (SP1) and beta human chononic gonadotrophin 
(B-hCG) in 15 patients with metastatic trophoblastic disease before and after chemotherapy 


After chemotherapy 
Before treatment After first course After second course 
Patient SP1 B-hCG SPL/ SP1 B-hCG SP1/ SP1 B-hCG SP1/ 
group (ng/ml) (ng/ml) -hCG (ng/ml) (ng/ml) BhCG (ng/ml) (ng/ml)  p-hCG 
Choriocarcinoma 
Patients died 
1 280 770 0-36 11-0 78 0-14 10-0 29 0-34 
2 1050 1530 0-68 62 84 0-74 90 158 0 57 
3 42 108 0-38 11-5 35 0-34 5.5 19-5 0-28 
4 1000 2850 0-35 1817 13000 0-14 12:5 140 0-09 
5 3050 12400 0-25 424 1440 0-29 3-0 79 0-04 
Mean 1084 3532 0-40 465 2927 0-33 24 85 0:26 
Patients with 
remission 
6 4-0 148 0-03 44 5-0 8-80 80 15 53-3 
7 55 320 0-17 10-0 21 0-47 5:3 3.8 1-39 
8 6-9 33 0-21 7-7 0-9 8-75 —* 0-3 
9 109 145 0-75 60 28-5 2-10 — 1:6 
10 2-9 45 0-08 2-7 0-3 9-00 2:6 02 130 
11 2050 3700 0-55 51 49 1-05 5-0 7:2 0-69 
12 44 142 0-31 108 98 1:10 10-5 5.6 1-88 
Mean 325 646 0-30 41 29 4.47 21 2:9 14-1 
Invasive mole 
13 198 180 1-10 132 66 2-00 7-0 1-3 5:33 
14 34 24-6 1:38 — 7-9 — 1-9 
15 2100 1780 1-18 2508 420 5-97 5950 270 22-0 
Mean 7T] 662 1:22 880 165 3-99 1986 91 13-7 


* Below assay sensitivity (<2 ng/ml) 


electric point has been reported by some authors 
(Mizuochi et al. 1983; Yazaki et al. 1980). We 
reported previously that the serum SP1/B-hCG 
ratio is a useful marker for differentiating 
between choriocarcinoma and invasive mole. 
The ratio also seems to correlate with the degree 
of differentiation of trophoblastic cells 
(Sakuragi 1982, 1986). It is known that meth- 
otrexate, which is a DNA synthesis inhibitor, 
may induce differentiation of trophoblastic cells 
and alter their protein synthesis (Speeg et al. 
1976; Friedman & Skehan 1979; Kuramoto et al. 
1982). Thus, it might be expected that the serum 
SP1/B-hCG ratio in patients with choriocar- 
cinoma sensitive to chemotherapeutic agents 
may increase after chemotherapy. In fact, the 
ratio did rise after chemotherapy in some of the 
patients with metastatic choriocarcinoma or 
metastatic invasive mole and they were sensitive 
to the drugs and achieved complete remission. 
On the other hand, the ratio remained low in 


those patients who died of the disease and were 
refractory to the chemotherapy. Although the 
number of cases studied so far is small, our 
results suggest that increases in the SP1/B-hCG 
ratio in patients with choriocarcinoma after 
chemotherapy indicate tumour sensitivity to the 
drug and a favourable prognosis. Thus the SP1/ 
B-hCG ratio may be an important indicator for 
prognosis of patients with chonocarcinoma, as 
well as a means of differentiating between 
choriocarcinoma and invasive mole, as 
described previously (Sakuragi 1982, 1986). 
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Term delivery following mid-trimester ruptured cornual 
pregnancy with combined intrauterine pregnancy. 


Case report 

RAFAEL RON-EL, RAMI LANGER, ARIE HERMAN, 
ELIAHU CASPI, YAN BUKOVSKY 

Case report 


A 38-year-old woman was admitted in the 14th 
week of her third pregnancy because of right low 
abdominal pain. Fifteen years previously the 
patient had had a right salpingo-oophorectomy 
for a ruptured right tubal pregnancy and this was 
followed by 9 years of secondary infertility. At 
laparoscopy she was found to have left peri- 
adnexal adhesions and these were removed sur- 
gically. Subsequently she conceived and gave 
birth to a healthy child in 1981. On admission the 
patient was in good physical condition. The 
physical examination was normal, the fetal heart 
was detected by Doppler ultrasound and the 
haemoglobin concentration was 9-9 g/dl. 

On the second day after admission, the pain 
worsened. Peritoneal irritation appeared on the 
nght side and the haemoglobin concentration 
dropped to 7-4 g/dl. An ultrasound scan showed 
two gestational sacs; one in the middle uterine 
cavity with a live fetus and the second, close to 
the right cornu, with a dead fetus. 

A prompt explorative laparatomy revealed a 
haemoperitoneum of 1000 ml and a ruptured 
right uterine cornu. Products of pregnancy 
emerged from the site of the rupture and were 
removed carefully. The intrauterine sac was sep- 
arated from the surgical site by a solid tissue. 
The corpus luteum was seen in the left ovary. 
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The left tube was patent and several thin 
peritubal adhesions were noticed. The cornual 
margins were sutured in three layers and 
covered with the round ligament. The post- 
operative course was unremarkable and the 
patient was discharged on the seventh post- 
operative day and placed under observation in 
the outpatient high-risk clinic. 

Elective caesarean hysterectomy was per- 
formed at 37 completed weeks gestation. A 
healthy female infant was born with an Apgar 
score of 10 at 1 min and a birthweight of 3-5 kg. 
There was no bulging or any different tissue 
thickness or colour of the myometrium in the 
right cornual site. At the patient’s request hys- 
terectomy for sterilization was performed. Both 
mother and child were sent home on the sixth 
postoperative day. 


Discussion 


Multiplication of the current rate of ectopic 
pregnancy (0:8%) with the rate of dizygotic 
twins (0-826) gives a present theoretical rate of 
combined intrauterine and ectopic pregnancies 
of 1 in 15 000 (Richards et al. 1982). Neverthe- 
less, experience has shown even higher rates of 
1:7963 (Reece et al. 1983) and 1:6778 (Hann et 
al. 1984). 

Since interstitial pregnancy is a rare event, the 
combination with intrauterine pregnancy is even 
rarer and has been described in only a few cases 
(Bisca & Felder 1960; Beckmann et al. 1984). 
Bisca & Felder (1960) described a patient who 
conceived 3 years after adnexectomy and cor- 
nual resection for a tubo-ovarian abscess and 
was operated on with a pre-operative diagnosis 
of an impending rupture through the site of the 
previous resected tube. An interstitial preg- 
nancy was found and excised and the coexistent 


619 


620 = R. Ron-Elet al. 


intrauterine pregnancy was left intact. The 
second patient reported by Beckmann et al. 
(1984) was operated on because of abdominal 
pain and an interstitial gestation in the early 
stage of the rupture was found. The existence of 
an intrauterine gestation was confirmed later. 

Previous cornual resection as an aetiological 
cause of a uterine rupture, diagnosed post- 
partum, has been reported (Ferguson & Reid 
1958). In our patient, the cornual rupture 
occurred at 13 weeks gestation, which is quite 
early. Excluding the possibility of spontaneous 
rupture of a scarred uterus in twin pregnancy, 
the hazard of recurrent ipselateral interstitial 
pregnancy following salpingectomy is well estab- 
lished (Weckstein 1985). Flusher (1959) men- 
tioned that a simple cornual resection did not 
prevent this complication, since ever a small 
portion of the tubal epithelium left in the uterine 
wall can act as a nidus for further recanalization. 

In the patient reported by Bisca & Felder 
(1960), the intrauterine fetus was spontaneously 
aborted at 13 weeks gestation 5 days after the 
operation. We know of only one other case 
report (Beckmann et al. 1984) where the intra- 
uterine pregnancy continued to term after resec- 
tion of the coexistent interstitial pregnancy. 
Their case differs from ours in that the gesta- 
tional age was only 6-5 weeks and they per- 
formed cornual resection to a depth of about one 
half of the myometrial thickness. 

Lack of diagnostic features reduces clinical 
suspicion, and in many cases definite treatment 
has been delayed (Hayes & Haley 1987; Hann et 
al. 1984; Richards et al. 1982). Correct pre-oper- 
ative ultrasound assessment of the intrauterine 
pregnancy is essential. We think that precise pre- 
operative diagnosis is not crucial, as long as 


laparotomy is not postponed. Being aware of the 
possibility of combined pregnancies enables us 
to establish correct pre-operative diagnosis 
avoiding delay in the preparation of the surgical 
team for the proper procedure. 
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Central pontine myelinolysis as a result of treatment of 
hyperemesis gravidarum. Case report 


DAVID FRASER 


Case report 


An 18-year-old single West Indian girl was 
admitted with severe vomiting and a 1-month 
history of lethargy and malatse at 19 weeks ges- 
tation in her third pregnancy. This had not 
occurred in either of the previous pregnancies; 
all pregnancies were by the same partner. 

On booking at 13 weeks gestation, she had 
appeared to be well and routine investigations 
were normal. Her weight was 102 kg. Apart 
from asthma, for which salbutamol aerosol 
(Ventolin, Allen & Hanburys) had been pre- 
scribed, there was no other relevant history. She 
failed to attend for her next three antenatal 
appointments and an ultrasound scan had not 
been performed. 

On examination, she was dehydrated, anae- 
mic and drowsy. Her weight was 85 kg, blood 
pressure was 110/60 mmHg and the pulse rate 
was 110 beats/min; a harsh systolic flow murmur 
was heard down the left sternal edge; the lung 
fields were clear. The symphysis—fundal height 
was 18cm, and she was tender in both renal 
angles and suprapubically. Apart from drowsi- 
ness, there were no abnormal neurological find- 
ings. The plasma sodium concentration was 126 
mmol/l, plasma potassium 2-3 mmol/l, blood 
urea 8-65 mmol/l and creatinine 210 mmol/l. The 
haemoglobin concentration was 8-8 g/dl and the 
arterial blood pH was 7:51. There was heavy 
ketonuria. 

An ultrasound examination revealed 
oligohydramnios and a single viable fetus. The 
biparietal diameter was appropriate for the ges- 
tational age. Metabolic alkalosis and pre-renal 
uraemia secondary to hyperemesis gravidarum 
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were diagnosed and intravenous rehydration 
was commenced. 

During the next 48 h she received 16 litres of 
intravenous fluid (10 litres of normal saline, and 
6 litres of 5% dextrose water with potassium 
supplements) and four units of packed red blood 
cells. The level of consciousness improved 
during the transfusion and the renal function 
returned to normal during the following days. 
The vomiting ceased. After the transfusion, the 
plasma sodium concentration was 145 mmol/l, 
potassium 4-0 mmol/l and blood urea 14-7 
mmol/l. 

A repeat ultrasound scan showed a normal 
amniotic fluid volume with an active fetus. Five 
days after admission her condition began to 
deteriorate. She exhibited an odd affect and 
failed to respond to verbal commands or com- 
municate verbally. Bilateral sixth nerve palsies 
with horizontal nystagmus on attempted gaze in 
both directions were present with bilateral lower 
facial weakness. Although she moved all limbs 
normally, the tone in the upper limbs was 
increased; the upper limb deep tendon reflexes 
were normal. The knee jerks were absent and 
the ankle reflexes were depressed; both plantar 
responses were extensor. She was treated with 
250 mg of thiamine intravenously (Parentrovite, 
Bencard) and her affect, ocular palsies and men- 
tal state improved; however, during the next 5 
days signs of a spastic quadriparesis with a spas- 
tic dysarthria developed. Sensory examination 
was normal. Four weeks after admission the 
abnormal neurological signs began to improve, 
although a profound impairment of short-term 
memory was evident. An ultrasound scan at 23 
weeks gestation confirmed a normal amniotic 
fluid volume and a well-grown and structurally 
normal fetus. 

Spontaneous labour occurred at 32 weeks ges- 
tation and a live female infant weighing 1-98 kg 
was born vaginally. The baby was monitored 
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appropriately but required no special support 
and was discharged 3 weeks later. 

Six months after discharge the patient 
exhibited a deficit of short-term memory, spastic 
dysarthria and trunkal ataxia, but 12 months 
after the illness only the memory disiurbance 
persisted. 

The infant has remained well and ts develop- 
ing normally. 


Discussion 


Nausea and vomiting occur commonly during 
the first trimester, complicating up tc 50% of 
normal, singleton pregnancies (Klebanoff et al. 
1985). In most women these features ere minor 
and self limiting but in a small proportion the 
vomiting persists. If it is prolonged and intract- 
able the descriptive term of hyperemesis grav- 
idarum or 'pernicious vomiting of pregnancy' is 
applied; this occurs in approximately 2-3 women 
per 1000 total births (Fairweather 1668). The 
metabolic consequences include depletion of 
electrolytes (especially hydrogen, potassium, 
sodium and chloride ions), leading eventually to 
a deficiency of essential vitamins and co-factors 
such as thiamine (vitamin B1), pyridoxine 
(vitamin B6), cyanocobalamin (vitamin B12), 
and folate. Malnutrition due to hyperemesis 
gravidarum can be accompanied by neurological 
complications, notably a peripheral neuropathy 
due to deficiency of  pyridoxne and 
cyanocobalamin, and, rarely, Wernicke’s 
encephalopathy due to thiamine deficiency 
(Reuler et al. 1985; Lavin et al. 1983). 

My patient is the first report of a young woman 
who developed central pontine myelinolysis and 
Wernicke's encephalopathy following the rapid 
correction of dehydration and electrolyte 
imbalance due to severe hyperemesis grav- 
idarum. She survived and subsequently was 
delivered of a normal infant. 

My patient exhibited signs of a peripheral neu- 
ropathy and Wernicke’s encephalopathy. She 
also developed signs suggesting the clinical diag- 
nosis of central pontine myelinolysis with a spas- 
tic quadriparesis which occurred shortly after 
the rapid correction of fluid and electrolyte 
imbalance. My patient is atypical in that the 
initial serum sodium (126 mmol/l) was rather 
higher than might have been predicted from pre- 
vious reports of the neurological sequelae fol- 
lowing correction of hyponatraemia, where the 


serum sodium is usually lower than this, typically 
below 115 mmol/l (Sterns et al. 1986). 

Central pontine myelinolysis is a symmetrical 
focus of myelin destruction at the centre of the 
basal pons. The aetiology is poorly understood 
but experimental studies implicate the rapid and 
excessive correction of electrolyte disorders, 
especially hyponatraemia, as being important 
(Messert et al. 1979; Norenberg et al. 1982; Lau- 
reno 1983; Norenberg & Papendick 1984). 
Nearly all other cases of so-called ‘osmotic 
demyelination syndrome' have occurred as an 
avoidable complication of overenthusiastic fluid 
therapy and the condition is particularly com- 
mon in malnourished alcoholics (Narins 1986). 
The majority of such patients are severely ill and 
the diagnosis is made post mortem. However, 
neither alcoholism nor overcorrection of hypo- 
natraemia is a prerequisite for this complication, 
and in this patient it arose as a result of the rapid 
treatment of a complication of pregnancy and 
also following dehydration. Thus, electrolyte 
replacement in women with hyperemesis is not 
without risk and this case illustrates two particu- 
larly important points. 

First, the need for cautious rehydration in 
cases of hyperemesis gravidarum. The duration 
of hyponatraemia is apparently a risk factor and 
the development of central pontine myelinolysis 
has been linked to the speed of correction of 
chronic hyponatraemia, demyelination usually 
occurring where the sodium is corrected by more 
than 12 mmol/l per day. In this case the serum 
sodium rose by 19 mmol/l in the first 48h of 
treatment. The risk of demyelination can be 
minimized by avoiding rapid or excessive correc- 
tion of a chronic electrolyte disturbance (Lau- 
reno 1983; Norenberg & Papendick 1984; Sterns 
et al. 1986). 

Second, the importance of adequate thiamine 
repletion in malnourished patients treated with 
glucose-containing intravenous fluids. In this 
case the diagnosis of Wernicke's encephalopa- 
thy was not immediately obvious and this, unfor- 
tunately, resulted in a delay in thiamine 
administration. Although this patient made a 
remarkable recovery from the central pontine 
myelinolysis, it is likely that her major residual 
disability—persisting memory deficit—is due to 
the Wernicke's encephalopathy. 
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Transient hyperthyroidism in a pregnancy with hydrops 


fetalis. Case report 


T. T. LAO, R. K. H. CHIN, A. CHAN 


Case report 


A 27-year-old Chinese primigravida wes admit- 
ted to hospital at 30 weeks gestation with a 4-day 
history of marked ankle oedema. Blood pres- 
sure was 130/90 mmHg and there was three-plus 
proteinuria and oedema. There was no relevant 
family or past medical history. Initial investiga- 
tions showed a haemoglobin of 10-8 g.dl and a 
platelet count of 145 X10?/l, a blood urza of 4-1 
mmol/l and creatinine of 87 pmol/l. The plasma 
urate was markedly elevated to 0.55 mmol/l. 
Culture of the midstream urine yielded no 
pathogens. Ultrasound scanning revealed a 
single live fetus with a biparietal diameter equal 
to the mean value of 27 weeks gestation. There 
was gross fetal ascites with marked oligchydram- 
nios. The placenta measured 8 cm at its thickest 
part. 
On the following day the patient was found to 
have tachycardia at rest and blood was then 
taken for estimation of thyroid function. On the 
third day, oliguria was noted and the blood urea 
and creatinine rose to 5-2 mmol/l and 108 mol/l 
respectively. In view of these findings, labour 
was induced with a prostaglandin E, vaginal 
pessary (3 mg) followed by an intravenous oxy- 
tocin drip. A hydropic male fetus weighing 
1520 g was born alive 6 h later but died shortly 
afterwards. The placenta weighed 600g. 
Agarose electrophoresis of cord blood demon- 
strated the presence of haemoglobin Bart’s 
(83%) and haemoglobin Portland. Although 
both parents had a microcytic and hypochromic 
blood picture, agarose electrophoresis showed 
no abnormal haemoglobin patterns. Because of 


Department of Obstetrics and Gynaecology, Prince of 
Wales Hospital, Shatin, Hong Kong 

T. T. LAO Lecturer 

R. K. H. CHIN Senior Medical Officer 

A. CHAN Medical Officer 


Correspondence: Dr T. T. Lao 


624 


an initial high thyroxine result, the maternal thy- 
roid function was reassessed on days 3 and 6 
postpartum when the pulse rate returned to 
below 100 per min. The results are shown in 
Table 1. On subsequent follow-up, there were no 
features of thyrotoxicosis. 


Discussion 


In Hong Kong, the commonest cause (81%) of 
non-immune hydrops fetalis is homozygous 
alpha-thalassaemia (Liang et al. 1985). Pre- 
eclampsia is a common complication in these 
pregnancies, the incidence being as high as 61% 
(Liang et al. 1985). The presentation of pre- 
eclampsia is usually in the early third trimester, 
and features of hydrops fetalis are usually 
obvious on ultrasound scanning when pre- 
eclampsia is diagnosed. Because homozygous 
alpha-thalassaemia is a lethal condition, it is our 
established practice to terminate the pregnancy 
as soon as possible to avoid complications of 
severe pre-eclampsia in the patient. 

In our patient, the elevated thyroxine and tri- 
iodothyronine concentrations as well as free thy- 
roxine index are strongly suggestive of 
hyperthyroidism, although the only clinical fea- 
ture was a persistent resting tachycardia of 


. above 100 beats/min. This state of hyperthyroid- 


ism was of recent onset, as the erythrocyte zinc 
concentration was not decreased (Lao et al. 
1987). The subsequent spontaneous and rapid 
return of thyroid hormones to normal level indi- 
cated that this was a transient event, a condition 
similar to that described in molar pregnancy 
(Hershman & Higgins 1971) and normal preg- 
nancy with hyperemesis gravidarum (Chin et al. 
1987). 

Beta-human chorionic gonadotrophin 
(B-hCG) was shown to possess in-vitro thyroid 
stimulating activity (Uchimura et al. 1976) and 
was believed to be the thyrotrophin in molar. 
pregnancies (Hershman & Higgins 1971) and 
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Table 1. Thyroid function and human chorionic gonadotrophin before and after delivery 





30*? weeks 
gestation 

Total thyroxine (nmol) 340 
Total triiodothyronine (nmol/l) 3°7 
Thyroid stimulating hormone (m-1.u /l) 4-4 
T3 uptake (%) 37 
Free thyroxine index 125-8 
Beta-human chorionic gonadotrophin 

(i.u./ml) | 1950 
Erythrocyte zinc (pmol r.b.c.) 321-1 


hyperemesis gravidarum (Lao etal. 1986; Chin et 
al. 1987). The change in thyroxine concentration 
in our patient was paralleled by the change in the 
circulating concentration of B-hCG, and at pres- 
entation the D-hCG concentration in our patient 
was very high (1 950 000 i.u./1). The high circu- 
lating level of hCG was probably related to the 
relatively large placental mass for the gestation, 
as the birthweight: placental weight ratio was 
2:5:1. The association between a high 6-hCG 
concentration and pre-eclampsia in this patient 
is interesting, because significantly higher serum 
B-hCG levels have been found in primigravid 
patients with proteinuric pre-eclampsia than in 
matched controls (Said et al. 1984). 

The low T3 syndrome, reported before in pre- 
eclamptic patients (Osathanondh et al. 1976), 
was found in our patient 3 days after delivery 
when the triiodothyronine concentration drop- 
ped from 3-7 mmol/l to 0-4 mmol/l. This suggests 
that the low T3 syndrome is the result of clinical 
pre-eclampsia that had occurred for a certain 
length of time. An alternative explanation in our 
patient is that the fall in triiodothyronine repre- 
sented the recovery stage of transient 
hyperthyroidism. 
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Postpartum 
Normal 

Day 3 Day 6 range 

06 79 46-140 
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Hydatidiform mole—A cause of clinical hyper- 
thyroidism. Report of two cases with evidence that 
the molar tissue secreted a thyroid stimulator. N 
Engl J Med 284, 573-577. 

Lao, T. T. H., Chin, R. K H., Cockram, C S. & 
Panesar, N. S. (1986) Transient hyperthyroidism in 
hyperemesis gravidarum. J R Soc Med 79, 613-615 

Lao, T. T. H., Chin, R. K. H., Swaminathan, R., 
Panesar, N. S. & Cockram, C. S. (1987) 
Erythrocyte zinc in differential diagnosis of hyper- 
thyroidism of pregnancy: A preliminary report Br 
Med J 294, 1064-1065. 

Liang, S. T., Wong, V. C. W., So, W. W. K., Ma, H. 
K., Chan, V. & Todd, D. (1985) Homozygous 
a-thalassaemia: clinical presentation, diagnosis 
and management. A review of 46 cases. Br J Obstet 
Gynaecol 92, 680-684. 

Osathanondh, R., Tulchinsky, D. & Chopra, I J 
(1976) Total and free thyroxine and trr 
iodothyronine in normal and complicated preg- 
nancy. J Clin Endocrinol Metab 42, 98-104 

Said, M. E, Campbell, D M., Azzam, M. E. & 
MacGillivray, I. (1984) Beta-human chorionic 
gonadotrophin levels before and after the develop- 
ment of pre-eclampsia. Br J Obstet Gynaecol 91, 
772-775. 

Uchimura, H., Nagataki, S., Tabuchi, T , Mizuno, M. 
& Ho, K. (1976) The thyroid stimulating activity of 
highly purified preparations of human chorionic 
gonadotrophin. In Thyroid Research Proceedings 
of the Seventh International Thyroid Conference. 
Boston, Massachusetts, June 1975 (Robbins, J. & 
Braverman, L. E., eds), Excerpta Medica, 
Amsterdam/Oxford, pp 37-40. 


Received 23 July 1987 
Accepted 10 September 1987 


British Journal of Obstetrics and Gynaecology 
June 1988, Vol. 95, pp. 626-627 


Amnionitis caused by Propionibacterium acnes. 


Case report 


C.S. REED, R.G. FELDMAN, R. M. COCHRANE 


Case report 

A 34-year-old Ghanaian bank clerk was admit- 
ted to hospital as an ‘in-utero’ transfer. The 
duration of the pregnancy was assessed at 25 
weeks. She had a history of dark rec vaginal 
bleeding associated with regular uterine con- 
tractions for the previous 6 h. 

This was her fourth pregnancy: the first, in 
1976, resulted in delivery by emergency 
caesarean section at 38 weeks gestation for fetal 
distress; the second, in 1979, ended in a normal 
delivery at 40 weeks gestation; the third, in 1983, 
was terminated after 8 weeks. 

The present pregnancy had been complicated 
by hyperemesis during the first trimester. At 20 
weeks gestation, fetoscopy was performed to 
obtain cord blood for electrophoresis, s:nce both 
parents had sickle cell trait; the fetal blood was 
normal. Ultrasound scan at 17 weeks confirmed 
the dates. After an episode of vaginal bleeding at 
22 weeks gestation, another scan showed a low- 
lying posterior placenta, but no evidence of 
abruption or any other abnormality. 

On examination the patient seemed relaxed 
with a pulse rate of 80/min, blood pressure 105/ 
65 mmHg and temperature 36°C. Her uterus 
was contracting every 5 min. The funcal height 
was 26 cm, and vaginal examination showed that 
the cervix was fully effaced, soft, and 2 cm dil- 
ated. An ultrasound scan performed on the 
labour ward demonstrated a single live fetus 
with a breech presentation and an estimated 
weight of 750 g. The placenta was clear of the 
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cervical os and there was no evidence of an 
abruption. 

The results of initial investigations were as 
follows: haemoglobin 12-9 g/dl, platelets 252 x 
10°/1, blood group O Rhesus positive. An intra- 
venous infusion of ritodrine was established to 
suppress uterine contractions, and the fetus was 
continuously monitored cardiotocographically. 

Amniocentesis, under ultrasound control to 
obtain a sample for culture, produced 10 ml of 
murky fluid which was found to contain numer- 
ous pus cells, moderate red blood cells, and 
numerous Gram-positive rods. Within an hour 
tocolyss was stopped, blood cultures were 
taken, and treatment with penicillin, gen- 
tamicin, and metronidazole was given. 

Four hours after stopping the tocolytic 
therapy, a spontaneous breech delivery 
occurred and a live male infant was born weigh- 
ing 774 g. Apgar scores were 7 at 1 min, and 9 at 
5 min. He was electively intubated, transferred 
to the neonatal intensive care unit, and treated 
with penicillin and gentamicin from birth. He 
did well, breathing spontaneously after 3 days. 
He was fed with his mother’s expressed breast 
milk from the second day of his life, and sub- 
sequently gained weight. 

The mother had a normal puerperium and was 
discharged home 5 days postpartum. 


Findings 

Culture of the amniotic fluid grew Propionibac- 
terium acnes which was also isolated from the 
anaerobic bottle of the maternal blood cultures. 
Placental cultures were sterile, as were the 
screening cultures from the infant, including a 
gastric aspirate. 

The P. acnes was identified by Minitek (profile 
number 3500120) and gas-liquid chromatogra- 
phy (an acetic acid peak and a large propionic 
acid peak). It was fully sensitive to penicillin, 
tetracycline, vancomycin, rifampicin, fucidic 
acid, clindamycin, azlocillin, imipenem, mox- 
alactam, ciprofloxacin, ticarcillin, cefotaxime, 
teicoplanin, cefuroxime, cephalexin and 


ceftazidime. It was resistant to erythromycin, 
cefoxitin and metronidazole. 

To assess the significance of this organism, a 
fluorescent antibody test was performed on 
paired maternal sera, and a single convalescent 
serum from the infant. The antigen used was an 
overnight suspension of the organism isolated 
from the amniotic fluid, which was then cen- 
trifuged, and the deposit resuspended in saline. 
Hendley-Essex 12-spot teflon-coated slides 
were prepared, with Sul of the suspension 
placed on each spot. These were dried in air at 
37 *C, and then fixed in 1096 methanol for 5 min. 
Doubling dilutions of the maternal and infant 
sera were made, up to a dilution of 1 in 128; 
5-10 ul of each serum dilution were placed on 
spots on the prepared slides. The slides were 
incubated in a moist chamber at 37?C for 
30 min, washed in distilled water, rinsed three 
times in phosphate-buffered saline, then washed 
again in distilled water, and blot dried. Each spot 
was covered with freshly prepared fluorescein- 
Jabelled anti-human globulin and the slides rein- 
cubated at 37 °C for 30 min, followed by further 
washing as before. A coverslip was placed on the 
slide, which was then examined under oil immer- 
sion by fluorescent microscopy. 

The acute maternal serum, taken on admis- 
sion, had no detectable antibody; the con- 
valescent maternal serum, taken 20 days after 
admission, had an antibody titre 1/128. The 
infant's convalescent serum, taken 14 days after 
birth, also had an antibody titre of 21/128. 


Comment 


P. acnes is a Gram-positive, non-sporeforming, 
facultatively anaerobic bacillus, often having a 
diphtheroidal cellular morphology. It is pre- 
dominantly found in skin flora and was believed 
to be involved in the pathogenesis of acne. It is 
also part of the normal flora in the nasopharynx, 
mouth, intestine, and urogenital tract. It is an 
occasional contaminant of blood cultures and 
other body fluids collected by skin penetration. 
Rarely, itis a cause of endocarditis, of prosthetic 
joint infections, or of central nervous system 
shunt infections. 

Although P. acnes has not been associated 
with amnionitis, it has been isolated from amnio- 
tic fluid in an uninfected patient previously 
(Maye et al. 1983). In the present patient the 
isolation of P. acnes from amniotic fluid and 
maternal blood cultures, as well as the positive 
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serology in both mother and infant, confirm that 
this was an infection. The organism was not iso- 
lated from the infant, but the antibody may have 
arisen from a successfully treated infection. 

The route of infection is not known. Con- 
tamination of the amniotic fluid during amnio- 
centesis seems most unlikely, as the direct 
Gram-stain of the amniotic fluid showed numer- 
ous pus cells and Gram-positive bacilli. Infection 
via the genital tract is more plausible, either in a 
manner similar to that of Group B streptococci 
(Dasa & Trevenen 1984), or introduced at the 
time of fetoscopy. In a series of 796 fetoscopies, 
however, less than 0-596 were complicated by 
amnionitis, resulting in loss of the fetuses within 
48 h of fetoscopy (Nicolaides & Rodeck 1985). 
In our patient fetoscopy was performed nearly 5 
weeks before the onset of preterm labour. 

Amniotic infection per se is known to be asso- 
ciated with the early onset of labour. In our 
patient, where the infecting organism was P. 
acnes, it is interesting to note that prostaglandin- 
like substances have been extracted from this 
organism (Berlin et a]. 1980). These substances 
were shown to have a powerful vasoconstrictor 
activity on human umbilical vessels about 
equipotent to PGE,, which is used to induce 
labour. We suggest that the early onset of labour 
in this patient might have been due not only to 
her amniotic infection, but also to the substances 
produced by the infecting organism. 
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Cervical stenosis after cone biopsy during post- 
pregnancy amenorrhoea. Case reports 


D. MONCRIEFF, S. A. STEEL 


Case reports 
Patient no. 1 


A 32-year-old Caucasian woman had moderate 
dyskaryosis on a cervical smear taken when she 
booked for antenatal care in her third preg- 
nancy. Earlier that year three cervical smears 
had all shown dyskaryosis. Colposcopy, per- 
formed at 19 weeks gestation, suggested cervical 
intraepithelial neoplasia (CIN) 2/3. The colpo- 
scopy was repeated 3 months postnatally, and 
biopsies confirmed CIN 3 extending into the cer- 
vical canal. One month later (4 months 
postnatally) a cone biopsy of the cervix was per- 
formed by knife excision of a cone of cervical 
tissue including all non-iodine staining ectocer- 
vix and extending between 1 and 2 cm up the 
cervical canal. Dilatation of the cervix to Hegar 
8 followed by curettage was performed to 
exclude disease in the endocervix or uterine cav- 
ity. Four polyglycolic acid (Dexon) sutures were 
inserted, two laterally, one anteriorly and one 
posteriorly, without inversion of the tissue 
edges, to secure haemostasis. The patency of the 
cervical canal was confirmed at the end of the 
operation by insertion of a uterine sound 
through the cervical canal. There were no early 
postoperative complications. 

The histological report showed CIN 3 with 
clear resection margins. From the time of her 
cone biopsy until review 3 months later the 
patient continued to breast-feed and was 
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amenorrhoeic. On speculum examination no 
external cervical os could be seen. She began on 
oral contraceptives and after completing one 
packet had no withdrawal bleed, and then pre- 
sented with severe period-like pain. Dilatation 
and curettage was performed under general 
anaesthesia and a small amount of blood was 
released. Three months later the patient had still 
not menstruated and the cervix again appeared 
stenosed. Incision and dilatation of the cervix 
was repeated, old blood released, and a Foley 
catheter was left within the cervical canal for 2 
days. One month later the patient complained of 
pain, and a pelvic ultrasound scan suggested a 
haematometra. The cervix was again dilated 
under general anaesthesia and a size 36mm 
Robinson drain was inserted into the uterine 
cavity and sutured with polyglycolic acid Dexon 
to the cervix. The drain fell out 10 days later 
when the sutures dissolved. One month later she 
still complained of pain and on examination the 
external os was again completely stenosed. Total 
abdominal hysterectomy was advised and at 
laparotomy, free blood was found in the peri- 
toneal cavity. She made an uneventful post- 
operative recovery. Histological examination of 
the cervix after hysterectomy revealed complete 
stenosis of the cervical canal. 


Patient no. 2 


A 28-year-old Caucasian woman first presented 
in 1983 when she had a normal cervical smear 
and cryocautery to the cervix was performed for 
a cervical ‘erosion’. Two years later (5 months 
postnatally) she underwent colposcopy after a 
cervical smear taken at the postnatal clinic 
showed moderate dyskaryosis. Colposcopic 
biopsy revealed CIN 3 with mosaicism clinically 
extending into the cervical canal. Two months 
later a cervical cone biopsy was performed by a 
different surgeon but using the same techniques 
as described for patient 1. Postoperative compli- 


cations included a primary haemorrhage at 6h 
which was controlled with a vaginal pack, anda 
secondary haemorrhage on day 15 which was 
also treated with a vaginal pack and antibiotics. 
The histological report confirmed CIN 3 with 
clear resection margins. 

Three months postoperatively she had still not 
menstruated. Her partner had been using a 
sheath for contraception. No external os could 
be seen. One month later she was admitted as an 
emergency with severe abdominal pain. A pelvic 
ultrasound scan suggested a haematometra and 
the external os was incised under general anaes- 
thesia releasing 50 ml of old blood. An inflated 
Foley’s catheter balloon was left within the uter- 
ine cavity for 24h. An oral contraceptive was 
prescribed, after which the patient experienced 
regular withdrawal bleeding. 


Comments 


Stenosis of the uterine cervix 1s a recognized 
complication following cone biopsy for CIN. 
Luesley et al. (1985) reported a stenosis rate of 
17% with 1-3% presenting with haematometra. 
A literature search has not revealed any specific 
reference to post-conization stenosis as a par- 
ticular risk in the postnatal patient who still has 
amenorrhoea. We report two such cases pres- 
enting as haematometra when cervical cone 
biopsy was performed while both women were 
still amenorrhoeic following childbirth. 

Both had histologically confirmed CIN 
extending into the cervical canal on postnatal 
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colposcopic assessment and were therefore 
unsuitable for local ablative therapy. The cone 
biopsies were performed 4 and 7 months respec- 
tively after normal vaginal delivery and before 
menstruation had recommenced. The method 
used for the surgical excision of the cervical cone 
is detailed in patient no. 1. It is the method 
routinely used by both authors and has not 
resulted in cervical stenosis in any other patient. 
In addition the patency of the internal cervical os 
and cervical canal had been checked at the end 
of both operations. The women each presented 4 
months later with symptoms of menstruation 
and severe lower abdominal pain but no vaginal 
bleeding. An ultrasound scan showed 
haematometra in both patients. 

We suggest that lack of menstruation may 
increase the risk of cervical stenosis which may 
prove difficult to treat. A regular menstrual flow 
should probably be re-established or initiated 
with hormone therapy after delivery and before 
cone biopsy. Alternatively, the insertion of an 
intrauterine contraceptive device at the time of 
operation could be considered. 
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Premature menopause associated with autoimmune 


oophoritis. Case report 


C. D. A. WOLFE, R. W. STIRLING 


Case report 


A 30-year-old Caucasian woman presented with 
a 3-year history of amenorrhoea and hot flushes. 
Menarche was at the age of 15 and her menstrual 
cycle had been regular previously. She had four 
full-term normal pregnancies and had under- 
gone a laparoscopic clip sterilization 1 year 
before the onset of symptoms. Initial investiga- 
tions showed serum gonadotrophin levels to be 
elevated (FSH 52i.u.A, LH 1361.u./1) with a 
normal prolactin level. At laparoscopy her ova- 
ries appeared small and inactive. Thyroid func- 
tion tests were normal. She was treated with 
Cyclo-Progynova but her symptoms persisted 
and treatment was changed to Prempak, 
0-625 mg, after which she experienced menor- 
rhagia. Endometrial curettings revealed pro- 
liferative endometrium. Prempak, 1:25 mg, was 
started but as she remained symptomatic, a total 
abdominal hysterectomy and bilateral 
oophorectomy was performed. 
Histopathological sections of the uterus and 
cervix displayed a proliferative endometrium 
and low grade endocervicitis. Both ovaries 
measured 3 x 1-5 x 1 cm and sections of both 
ovaries showed a thickened fibrous capsule. Pri- 
mordial follicles were numerous in both ovaries. 
The striking feature was of an inflammatory cell 
infiltrate in the walls of numerous developing 
follicles. This was composed of lymphocytes and 
plasma cells (Figs 1 & 2); a smaller number of 
inflammatory cells were seen in the ovarian 
stroma. Luminal haemorrhage and degenerative 
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changes were associated with the inflammatory 
cell infiltrate. Corpora albicans were present 
indicating previous ovulation. Organ-specific 
antibodies to the adrenal cortex, ovarian theca 
cells, corpus luteum and testicular Leydig cells 
and non-organ-specific mitochondrial anti- 
bodies were detected by immunofluorescence. 


Discussion 


Autoimmune oophoritis is a rarely described 
condition, although its exact prevalence is 
unknown. It is characterized histologically by 
lymphocytic and plasma cell infiltration in rela- 
tion to developing follicles. This leads to primary 
gonadal dysfunction which is characterized by 
elevated FSH and LH levels with a normal pro- 
lactin level (Scully et al. 1986; Coulam 1982). 
The histopathological features described in our 
patient are similar to those described by Gloor & 
Hurlimann (1984) and represent the second 
report in which both ovaries demonstrated lym- 
phoplasmacytic infiltration of the developing 
ovarian follicles. The finding of autoantibodies 
to ovarian constituents has been reported in 
15-40% of this follicular type of ovarian failure 
(Coulam 1982). Premature ovarian failure 1s 
associated with Addison's disease (Irvine 1974) 
and it is of interest that this patient had adrenal 
cortex antibodies. 

It is important to consider the possibility of 
autoimmune oophoritis in women under the age 
of 35 who present with menopausal symptoms. 
Both Scully et al. (1986) and van der Merwe 
(1981) suggest that treatment with glucocor- 
ticoids in such patients will result in the restora- 
tion of menses but as our patient had been 
sterilized, fertility did not need to be restored. 
Recognition of the histopathological appear- 
ances in oophorectomy specimens should 
prompt further endocrine, antibody and HLA 
studies. Long-term surveillance is required as 
autoimmune oophoritis is associated with almost 
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every autoimmune-mediated disease (Irvine 
1974; Scully et al. 1986; van der Merwe 1981). 
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SHORT COMMUNICATIONS 





Extraction of a low molecular weight 
antibacterial peptide from human placenta 


T. M. N. Scane Research Assistant, J. F. 
Guest Post-Doctoral Research Associate & 
D. F. Hawkins Professor of Obstetric 
Therapeutics, Institute of Obstetrics and 
Gynaecology, Hammersmith Hospital, 
London 


The antibacterial activity of human amniotic 
fluid is widely documented (e.g. Hawkins & 
Scane 1983). The principal antibacterial com- 
ponents are B-lysin (Gusdon 1962; Ford et al. 
1981) and a low molecular weight peptide 
(Schlievert et al. 1976; Scane & Hawkins 1984, 
1986). This study sought to determine the distri- 
bution of the low molecular weight antibacterial 
component within the pregnant uterine cavity. 


Methods 


Placental and fetal membranes were obtained 
from patients who were delivered between 36 
and 41 weeks gestation (mean 39-1, SD 1-8). All 
operations were performed at 0-4°C unless 
otherwise stated. Blood-free tissues were 
homogenized into phosphate-buffered saline 
(PBS) (9 ml/g, wet weight). Nuclear, 
mitochondrial and microsomal fractions were 
prepared by centrifugation at 1000, 15 000 and 
100000g respectively, washed and stored at 
—20C. 

Subcellular fractions were lysed in 5 mmol/l 
Tris-HCl, pH 8-1, and together with the cell 
cytosol, were ultrafiltered, concentrated (Scane 
& Hawkins 1986) and resolved in 50 mmol/l 
ammonium acetate, pH 7-0, containing 10 
umoll zinc chloride. Protein concentrations 
were assessed by the method of Lowry et al. 
(1951) with bovine serum albumin (Fraction V) 
as standard. Antibacterial activity was deter- 





Correspondence: T. M. N. Scane, May & Baker Ltd, 
Dagenham, Essex 


mined as described previously 
Hawkins 1984, 1986). 

Extracts were fractionated by high perform- 
ance liquid chromatography (HPLC, Zorbax 
ODS 4-6 x 250 mm; Hawkins & Scane 1983). 
using methanol echelon elution. The fractions 
were dried and assayed for antibacterial activity. 
Polyacrylamide gel electrophoresis (PAGE } was 
performed as described by Swank & Munkres 
(1971), using a commercial staining procedure 
(Bio-Rad Silver Stain Kit). Gel lanes were 
excised, cut into 5-mm slices and destained. The 
activity of each slice was recovered by homoge- 
nization into acid alcohol. 


(Scane & 


Results 


Antibacterial activity was observed in al 
homogenates of placental villous tissue (mean 
1-3units/g, SD 0-67) and recovered in acid alco- 
hol extracts of their lyophilized ultrafiltrates 
(mean 0-73 units/g, SD 0-24). No activity was 
found in homogenates of either amnionic or 
chorionic membranes or their extracts. 
Subcellular fractions prepared from placentai 
villous tissue, all displayed antibacterial activity 
(Table 1). Most was found in the cytosolic and 
microsomal fractions. The microsomal fraction 
also expressed the greatest specific activity (c.f. 
amniotic fluid 2-7 units/mg protein, SD 1-2. 
Scane 1986). The gradients from antibacterial 
assays (de Louvois 1982) differed. Those of the 
cytosolic and nuclear fractions were steeper than 
those of the mitochondrial and microsomal frac- 
tions (P« 0-005), but similar to that of the iow 
molecular weight component found in amniotic 
fluid (7-6 mm/log unit, SD 0-55; Scane 1986). 
Antibacterial activity of the cytosol and par- 
ticulate fractions was resolved into two discrete 
fractions (6 and 7) by HPLC, which correspond 
to elution with 40% methanol. PAGE analysis 
revealed that one major and several minor pep- 
tides were present in these fractions. Activity, 
recovered from the gel lane bearing fraction ë, 
was found in that slice which contained the most 
abundant peptide, as determined by silver stain. 
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Table 1. Distribution of antibacterial activity through subcellular fractions of human placental homogenates 
amma nunanwayaruapanqapauyqtuyaputtiiiniqqiuiyqqimuiwanqaywinpiqaniniawiqaniuaanquwwaqanyrananaqanautaqyintaliaananqanpnanawauqawaqapuayaanamayanunuqqaaquqqtuaaqaqaaiqsuqiquaiaauwawaaawmawaa aaqaqasyaaq—iauaqaiwayqanawawaIiaamayaaamaanqwaqwanarananauyqanayquynuayauyuayqqquaqaqiyaqawaasna?qiwwwwwwanpumauwwawawawwawiawqaraqaynayawaa,qaaauqunanasuqakusiquntwaqaysaimiwimiinninawunananyuayasqaaunaquaquntisuiqiwiwnaiwaywiwwiyamwawawsa, 





Activitv Specific activitv Slope of inhibition 
(units/g tissue) curve (mm/unit) 

Fraction Mean (SD) (96) (Units/mg protein) Ratio Mean (SD) 
Homogenate 5-08 (0-63) (100) 0-19 

Cytosol 1-80 (0-40) 36 0-13 1-0 7:5 (0-32) 
Nucleus 0-92 (0-19) 18 0-37 2-8 7-5 (0:75) 
Mitochondria 0-77 (0-16) 15 0.32 4-0 5-7 (0-42) 
Microsomes 1-79 (0-90) 35 4-33 33-3 5-7 (0-64) 


Antibacterial activity expressed as a fraction of both tissue weight (units/g tissue) and the protein concentration of 
each subcellular fraction. Results are mean (SD) values of three samples. 


No peptides were apparent in fractions 1, 2, 3, 4 
or 8, while fraction 5 was highly heterogeneous. 


Discussion 


Antibacterial activity very similar to that 
expressed by human amniotic fluid (Scane & 
Hawkins 1984, 1986) was detected in all sub- 
cellular fractions of the human placental villous 
tissue but not in either amnionic or chorionic 
membranes. This low molecular weight compo- 
nent presumably protects the body of the pla- 
centa from microbial attack. The antibacterial 
component was present in very large quantities 
in the placental microsomal fraction. Therefore, 
this factor may be secreted into, and protect, the 
amniotic fluid space. 


Acknowledgments 


We are grateful to the labour ward staff at Ham- 
mersmith Hospital for the clinical specimens. 


References 


Ford, L. C.. Kasha, W., Heins, Y., DeLange, R. J., 
Wright, J. D., Alexander, G. & Lebhertz, T. B. 
(1981) Identification of D-lysin as a zinc-dependant 
antibacterial protein in amniotic fluid. J Obstet 
Gynaecol 2, 79-84. 

Gusdon, J. (1962) A bactericidin for Bacillus subtilis in 
pregnancy. J Immunol 88, 494-499, 


Hawkins, D. F. & Scane. T. M. N. (1983) Polipeptidie 
proprieta' antimicrobiche del liquido amniotico. In 
Il Liquido Amniotíco (Vecchietti, G. & Di Renzo, 
G. C., eds), Piccin Editore, Italy, pp. 751-766. 

de Louvois, J. (1982) Factors affecting the assay of 
antimicrobial drugs in clinical samples by the plate 
diffusion method. J Antimicrob Chemother 9, 253. 
265. 

Lowry, O. H.. Rosebrough, N. J., Farr, A. L. & 
Randall, R. J. (1951) Protein measurement with 
the Folin-Phenol reagent. J Bio! Chem 193, 265- 
245: 

Scane, T. M. N. (1986) An investigation into the phar- 
macologically-active fractions of amniotic fluid. 
PhD Thesis, University of London. 

Scane, T. M. N. & Hawkins, D. F. (1984) Antibac- 
terial activity in human amniotic fluid: relationship 
to zinc and phosphate. Br J Obstet Gynaecol 91, 
342-348. 

Seane, T. M. N. & Hawkins, D. F. (1986) Antibac- 
terial activity in human amniotic fluid: dependence 
on divalent cations. Br J Obstet Gynaecol 93, 577- 
581. 

Schlievert, P., Johnson. W. & Galask, R. P. (1976) 
Isolation of a low molecular weight antibacterial 
system from amniotic fluid. Infect Immun 14, 1156- 
1166. 

Swank. R. T. & Munkres, K. D. (1971) Molecular 
weight analvsis of oligopeptides by electrophoresis 
in polyacrylamide gel with sodium dodecyl sulph- 
ate. Anal Biochem 39, 462-477, 


Received 19 January 1987 
Resubmitted 18 November 1987 
Accepted 24 November 1987 


Folex 
350 


fulfills expectancy 
Fe 100mg (as ferrous fumarate) 
Folic Acid 350mcg 


Iron and Folic | 
Acid supplement , 


@ iron release optimised for toleranc. 
and absorption 


@ economical prescribing 


Rybar LABORATORIES LTD., Amersham. 





To advertise in this journal 


Telephone 
Caroline Broadbrid 


on 0865 240201 





Blackwell Scientific Publications Ltd., 
Osney Mead, Oxford, OX2 OEL. 
Telex 83355 Medbok G, Fax (0865) 721205 


n) 





FOR FETAL MONITORING 
bY TELEPHONE 















Huntleigh 
Technology 





suget tf ft E PA 
eem difik i6 4 ¿$p PT 


e , ind. 








No “a * LN 
E ^, ° N : 
` ET T. CN Fetal Heart Detectors and blood flow: dopplers for 
«x En ien NN hospital and community. 
Na N N G YN 





k. Me ee ° “ig AN, " | | 
` S NS HUNTLEIGH TECHNOLOGY 


Es ^ v Ep : 5 x i i 
EN b 23 b ` ` Huntleigh Technology ple Medica) Ultrasonics 


` D CU S ` Portmanmoor Road East Moors Cardiff CF2 2HB 


British Journal of Obstetrics and Gynaecology 
June 1988, Vol. 95, pp. 635-637 


CORRESPONDENCE 





Magnetic resonance imaging (MRI) in obstetrics. 
II. Fetal anatomy 


Dear Sir, 
The paper by Powell et al. [Br J Obstet Gynaecol 
(1988) 95, 38-46] sets out well the potential and 
limitations of conventional magnetic resonance 
imaging (MRI) in obstetrics with respect to fetal 
anatomy. 

We agree with the authors' conclusion that the 
future mode of choice is likely to be based on the 
echo planar technique. This does, however, 
require specialist equipment and is not easily 


implemented on the current generation of MR 
equipment. We find there is greater potential 
and fewer limitations in the use of the fast-scan 
(or gradient echo) technique. We use a General 
Electric 1-5 T Signa System within the guidelines 
laid down by the National Radiological Protec- 
tion Board (1983). By using short TR (repetition 
time) a single image can be obtained in 3-9 s. 
This allows a series of images in one axis to be 
obtained in 30—90 s, and images in all three axes 
in approximately 1-5—4-5 min. Subsequent diag- 
nostic images from a specific region can then be 
obtained in a further 5 min. 





Fig. 1. Differences in image quality due to distortion from fetal movement. (a) Conventional spin-echo image. TR 
2000 ms, TE 40. (b) Fast-scan technique. TR 25 ms, TE 12, flip angle 10. 
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The reduction in time has many advantages. It 
allows more studies to be done in a period of 
time and is more acceptable to the patient. The 
speed with which an image can be obtained 
allows for more accurate orientation. Itis, there- 
fore, possible to obtain images of different fetal 
parts by design rather than fortuitously. Most 
importantly, reduction in scanning time 
decreases the distortion due to movement. 
Image distortion occurs not only because of fetal 
movement, but also because of resultant move- 
ment in the protons in the amniotic fluid. The 
improvement in image quality can be seen in Fig. 
la and b. The use of the fast-scan technique 
minimizes image degradation and will allow 
greater application for MRI in fetal anatomy. 

We are now working on applying three- 
dimensional fast-scan imaging techniques which 
will reduce imaging time even further. 
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Is treatment needed for mild impairment of 
glucose tolerance in pregnancy? A randomized 
controlled trial 


Dear Sir, 

Dr Li and colleagues [Br J Obstet Gynaecol 
(1987) 94, 851—854] are to be congratulated on 
confronting this question. There is certainly a 


feeling that excessive treatment of this bio- 
chemical abnormality is unjustified, and Persson 
et al. (1985) reported no advantage to giving 
insulin and diet, over diet alone in the group of 
women whose 1-h postprandial plasma glucose 
level was less than 9 mmol/l. 

The design of study reported by Li et al. leaves 
much to be desired. The use of alternate alloca- 
tion instead of randomization is open to abuse, 
and the exclusion of 51 patients, many of whom 
‘were not managed according to the protocol by 
individual consultants', seems to highlight this. 
In the impaired glucose tolerance (IGT) group. 
only 59 of 98 were entered. 

The major problem with the study is the 
absence of suitable end points. Although women 
in the ‘treatment group’ had blood sugar profiles 
recorded, there is no information about the 
results or what action was to be taken if the 
glucose levels were abnormal. We are unable to 
compare glucose levels in the control group as 
these were not measured. Without this infor- 
mation it is impossible to see whether the diet 
chosen had any therapeutic effect on mean 
plasma glucose. 

The end point which is surely of most rele- 
vance to the management of disordered glucose 
tolerance in the woman, is the development of 
fetal hyperinsulinism. This can be assessed from 
amniotic fluid insulin levels in late pregnancy 
(Weiss et al. 1986), or by measuring cord blood 
insulin or C-peptide levels. Li et al. do report an 
absence of neonatal hypoglycaemia in both 
groups, but do not comment on treatment of the 
newborn. 

An indirect measurement of fetal hyperinsuli- 
nism is excessive birthweight. In the series 
reported by Li et al. of women with IGT, 24% of 
the control group gave birth to babies weighing 
>90th centile of weight for gestational age, 
against 13% in the treated group. Four of 29 
women in the control group but none of the 30 
women in the treated group had babies >4 kg. I 
would not agree with their reassuring conclusion 
that these differences ‘probably have no clinical 
significance’. 

Robert Fraser 

Senior Lecturer 

Department of Obstetrics and Gynaecology 
Clinical Sciences Centre 

Northern General Hospital 

Herries Road 

Sheffield $5 7AU 
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BOOK REVIEWS 


Principles of Gynaecological Surgery edited by 
Stuart Stanton. Springer-Verlag, London, 1987, 
306 pages with figures and tables, £29.50 


This book is designed to complement, not to 
replace, current textbooks of gynaecological 
surgery, an intention stated in the introduction, 
though less evident in the title. 

It contains a vast amount of information that 
might be acquired through observation, precept 
and anecdote during apprenticeship to an 
experienced gynaecological surgeon though a 
few chapters are more specialized. Some chap- 
ters are comprehensive, some very selective and 
a few have long paragraphs of surpcising sim- 
plicity that might give cause to question at what 
point in the doctor's career it should be read. 

Much of the material, for example in the 
management of unexpected laparotomy find- 
ings, urinary and intestinal injuries, could form 
the basis of numerous MRCOG questions, writ- 
ten and viva, when the competence to do unas- 
sisted surgery is being tested. 

This is an easy book to read and is well pre- 
sented and illustrated. All registrars should read 
it and indeed gynaecologists at any stage could 
do so with profit. 

Itis nota reference book but primarily one for 
the departmental library. 

W. T. Fullerton 


Prenatal Ultrasound: A Color Atlas with Ana- 
tomic and Pathologic Correlation by Beverly A. 
Spirt, Lawrence P. Gordon & Michael Oliphant. 
Churchill Livingstone, Edinburgh, 1987, 148 
pages with figures and tables, £49.50 


One might imagine that the subject of prenatal 
diagnosis of fetal malformation does not readily 
lend itself to the form of the coffee-tatle book, 
but this is not necessarily so. This is a rather large 
and lavishly illustrated volume, compiled over 
several years, which has emerged from a good 
idea—to juxtapose ultrasonic images of the fetus 
with photographs of pathological and anatomi- 
cal preparations and other relevant material, 
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including X-rays. The first section of the book 
deals with normal fetal anatomy and rightly 
emphasizes the changing appearances that occur 
with advancing gestation. The second, and 
larger, section deals with malformation, system 
by system and condition by condition, listing 
diagnostic criteria and brief details about aetiol- 
ogy and associated conditions, as well as illus- 
trations of the defect. There are gaps, congenital 
heart disease for one. There are also flaws—the 
quality of some of the ultrasonograms is poor 
(and this is not confined to those malformations 
which are difficult to reproduce or which are so 
rare that the illustrations are likely to be old) and 
the cited references are offensively parochial. 
The book has been written from the stand- 
point of the radiologist and not the obstetrician 
and the authors carefully sidestep the complex- 
ities of management. Which malformations jus- 
tify fetal blood sampling for karyotyping, and 
which do not? Which malformations have such a 
poor prognosis that termination of pregnancy is 
justified, and which do not? Some of the many 
spaces in the book could be usefully employed 
for such additional information. The ultrasonic 
images are, throughout, black on white which is 
a constant irritant to the British reader. Can 
these not be easily reversed by the publisher? 
This is not an inexpensive book and it is one 
that needs to be improved to justify its cost. 
J. P. Neilson 


Prematurity edited by V. Y. H. Yu & E. Carl 
Wood. Churchill Livingstone, Edinburgh, 1987, 
292 pages with figures and tables, £30.00 


Although the ability to care for the sick preterm 
infant has existed for 3 decades, it is only in the 
last 10 years that intensive care for the tiniest 
baby has been more than experimental. So 
rapidly has information accumulated that much 
recent work is only available in the journals. 
Books about the premature derive most of their 
material from studies of infants of between 32 
and 37 weeks gestation, while the problems at 
the *cutting edge' of neonatology are mainly to 
do with infants of less than 32 weeks. 


Melbourne, Australia, has in recent years 
been the source of a stream of obstetric and 
neonatal paediatric research, and Professors Yu 
and Wood have therefore been able to produce 
this up-to-date book in the minimum time by 
using all local talent. 

The 14 chapters are evenly divided between 
obstetrics and neonatology, but aim to be 
reviews of the most recent developments rather 
than form a comprehensive textbook. The first 
four chapters cover the epidemiology, physiol- 
ogy, prediction and prevention of preterm birth, 
and are concise, up-to-date and well-referenced 
reviews. These are followed by two straightfor- 
ward chapters on obstetrical management and 
anaesthesia for preterm delivery. 

Cardiorespiratory development and adapta- 
tion is well covered, and although much of this is 
rabbit and sheep physiology (this is an 
Australian book), there are plenty of human 
data as well. A rather brief review of neonatal 
complications is followed by chapters on specific 
problems such as surfactant deficiency, peri- 
ventricular haemorrhage and ischaemia, and 
neurodevelopmental outcome. The latter two 
chapters rely heavily on Melbourne data. Psy- 
chological aspects are covered in a chapter which 
reviews similar ground to Klaus and Kennell, 
and tells us that most (Australian) mothers think 
their prems look like rabbits. Ethical issues are 
dealt with by discussion of a particular ethicist’s 
viewpoint rather than as a review, and the book 
ends with a bit of crystal ball-gazing from Pro- 
fessor Wood. 

I very much enjoyed reading this book and 
would recommend it strongly to anyone con- 
cerned with preterm pregnancy and birth as a 
highly readable update. 

R. Cooke 


Common Problems in Obstetric Anesthesia 
edited by Sanjay Datta & Gerard W. Ostheimer. 
Year Book Medical Publishers, Inc., Chicago, 
London, 1986, 496 pages with figures and tables, 
£38.50 


As the market for conventional texts in obstetric 
anaesthesia progresses towards saturation point 
it is refreshing to see a volume which is, accord- 
ing to the preface, not a typical textbook. The 
editors, who are both associate professors in 
anaesthesia at Harvard and the Brigham and 
Women’s Hospital, Boston, have assembled a 
collection of problem-orientated management 
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profiles and discussions, each introduced by a 
‘case presentation’. The 29 chapters have up to 
six subchapters written by different individual or 
paired authors including a nurse, a psychologist, 
obstetricians, perinatologists, neonatologists 
and a preponderance of anaesthetists. The con- 
cept may have much to commend it but prob- 
lems with presentation are soon evident. The 
first chapter, ‘Physiology of Pregnancy’, begins 
encouragingly enough with a concise description 
of relevant cardiovascular and respiratory 
changes in late pregnancy, in response to the 
hypothetical presentation of a 23-year-old pri- 
migravida at 39 weeks gestation for pre-anae- 
sthetic assessment and consultation. Why she 
needed this attention we are not told. Could it be 
routine in the author's hospital? The chapter 
ends with a piece which explains briefly why 
pregnant patients are at risk of aspiration during 
anaesthesia then describes, at greater length, the 
prophylaxis, pathophysiology, diagnosis and 
treatment of aspiration of gastric contents. The 
very next chapter is devoted to prevention and 
management of acid aspiration with two sub- 
chapters, both headed 'Aspiration in Obstetrics' 
and introduced by the same case presentation. 
The repetition of concurring views 1s tedious but 
there are other subjects, such as preterm labour, 
anaesthesia for pregnant diabetics and breech 
presentation where separate contributions from 
obstetricians and anaesthetists provide balanced 
views of contentious issues. In some instances, 
for example, the anaesthetist’s view of utero- 
placental circulation, the specific details of the 
introductory case presentation are irrelevant or 
ignored. One of the ‘cases’ is represented as a 
candidate in an American board examination 
who is asked to talk about placental transfer of 
drugs and disposition in the fetus/newborn. 
Clinicians expecting to learn from the portrayal 
of practical clinical problems may not be 
impressed by reference to drugs as ‘xenobiotic 
compounds’ or the assertion that ‘An intelligent 
discussion of basic perinatal pharmacology 
involves the construction of a pharmacologic 
model (in this situation the maternal-placental- 
fetal unit), a description of the pharmacokinetic 
principles of the model, and finally a phar- 
macodynamic overview of drug-model interac- 
tions'. This is definitely not a typical textbook 
and although it may fill a gap in the market it is 
less likely to achieve populanty in the UK than 
in the USA. It 1s also less likely to appeal to 
obstetricians than anaesthetists and cannot be 
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recommended as an essential addition to the 
manuals which ordinary maternity units should 
have in their labour ward or departmental 
libraries. 

E R. P. Husemeyer 


Books received some of which may be reviewed at 
a later date 


The Status of the Human Embryo edited by G. 
R. Dunstan & M. J. Sellars. Oxford University 
Press/King Edward's Hospital Fund for London, 
1988, 119 pages, £15.50 


Obstetric Fistula by Robert F. Zacharin. 
Springer-Verlag, Wien, New York, 1988, 286 
pages illustrated, DM 230 


Atlas of Fetal Skeletal Radiology by Asher 
Ornoy, Zvi Borochowitz, Ralph Lachman & 
David L. Rimoin. Year Book Medical Pub- 
lishers, Inc., Chicago, London, 1988, 147 pages 
fully illustrated, £61.00 


The Year Book of Urology 1987 edited by Jay Y. 
Gillenwater & Stuart S. Howards. Year Book 
Medical Publishers, Inc., Chicago, London, 
340 pages with figures and tables, £35.50 


Diagnostic Picture Tests in General Medicine by 
Michael Zatouroff. Wolfe Medical Publications 
Ltd, Ipswich, 1988, 128 pages fully illustrated 
with colour plates, £6.50 


Preparing for Pregnancy by Philip J Robarts. 
Faber & Faber, London, 1988, 84 pages illus- 
trated, £2.95 


The Obstetric Forceps A Short History and 
Descriptive Catalogue of the Forceps in the 
Museum of the Royal College of Obstetricians 
and Gynaecologists by Bryan M. Hibbard. 
Copies may be obtained from The Royal College 
of Obstetricians and Gynaecologists, 27 Sussex 
Place, Regent’s Park, London NW1 4RG, £2.00 


Gynecologic Surgery Under Local Anesthesia by 
A. Jefferson Penfield. Urban & Schwarzenberg, 
Baltimore, Munich, 1986, 197 pages, £29.75 


Cytological Screening in the Control of Cervical 
Cancer: Technical Guidelines World Health 
Organization, Geneva, 1988, 52 pages, Sw.fr.11 


An ‘Epidemic’ of Adolescent Pregnancy?: Some 
Historical and Policy Considerations by Maris A. 
Vinovskis. Oxford University Press, 1988, 
284 pages, £22.50 


What Every Woman Needs to Know: Facts and 
Fears About Pregnancy, Childbirth and Woman- 
hood edited by Penny Junor. Century Paper- 
backs, London, 1988, 203 pages, £5.95 


Directions to contributors 


All papers should be sent to The Editor, British Journal of 
Obstetrics and Gynaecology, 27 Sussex Place, Regent’s Park, 
London NW1 4RG. Papers received are assumed to have been 
subnutted exclusively to the British Journal of Obstetrics and 
Gynaecology and ail authors must give signed consent to 
publication in a letter sent with the manuscript. The Editor 
will decide on the time of publication and retains the usual 
right to modify the style and length of a contribution; major 
changes will be agreed with the author(s). 


Presentation of manuscripts 

Two copies of the manuscript and illustrations should be sent 
Manuscripts should be typed double spaced on one side of the 
paper, with wide margins. The names of author(s) and their 
appointment(s) and addresses at the time of preparation of the 


manuscript should be given. Authors are advised to keep a 
` copy of all manuscripts, as no responsibility can be accepted 


for loss 

Reports of original work should usually be arranged in the 
conventional order of , introduction, methods, 
results, discussion, acknowledgments and references, with 
suitable headings for each part. Two further sub-divisions, 
with appropriately less significant headings, can be used; the 
third orde r heading runs on with text at a paragraph openmg 
Results may be presented in the text, in tables and/or figures, 
` the text should, in general, comment on rather than repeat 


dat UX ^flon in tables. The summary should contain a factual 


> f the methods and results in not more than 150 
z — .thanadescription of the subject of the paper and 
‘> ofthe author(s). 
ports and short communications do not require a 
or introduction. Short communications should not 
e 600 words and contain no more than one table or 


aa i figures should be separate from the text, with their 
vsitions indicated in the text margin. Both are ‘numbered 


^ - with arabic numerals Colour illustrations are allowable only 
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in special circumstances and the author will be expected to 
meet the cost of reproduction 

Figures should be marked on the back (light in pencil) with 
the name(s) of the author(s), the figure number, and the top 
indicated. Each should have a descriptive legend typed on a 
sheet separate from the figure. Photographs should be 
unmounted glossy bromide prints of good contrast 

Figures consist of all material which cannot be set in type, 
such as photographs, hne drawings, etc Tables are not 
included in this classification and should not be submitted as 
photographs. Original X-ray films should not be sent—glossy 
prints must be submitted 

Lme drawings should be on white board, arranged to 
conserve space, and should allow for reduchnon to 65 mm 
(single column) or 134 mm (double column). 

Typewntten lettering should not be used on illustrations and 
explanations should appear in the legend not on the figure 
itself. 

The identity of patients in illustrations should be concealed 
by masking the face or eyes; or written permission for 
publication from the patient or the parent or guardian must be 
supplied. 


Units and abbreviations 

Measurements should be in SI units with the 
exception of haemoglobin (g/d!) and blood pressure (mmHg). 
H the original observations were recorded in other units this 
should be stated, together with the appropriate conversion 
factors. Standard abbreviations, without punctuation, are 
used. Units, Symbols and Abbreviations (1977) published by 


the Royal Society of Medicine provides a useful guide. 
Abbreviations are used sparingly and only ifa lengthy name or 
expression is repeated frequently throughout the manuscript. 
Words must appear in full on first appearance in both summary 
and text, followed by the abbreviation in parenthesis. 

Drugs are described by their official names but trade names | 
should be indicated in brackets the first timo a drug is quoted in 
the main text. 


Statistics 
Authors should descnbe clearly the design of their 
investigation and the source of the data. All statistical 
methods should be specified so that it is clear which was used 
where. Papers omitting thus information may be returned 
without review. The basic principle to follow is to supply 
sufficient information about the design and methods of 
analysis to allow the research to be repeated by someone else 
Some points of detail to note are: 
(1) ies aat table N esent the results of a statistical 
iion value—actual results such as 
ei. Or EcL should always be given, along 
with the test statistic 
2 The use of confidence intervals is encouraged 
3) The symbol + should not be used when presenting SE 
or SD. Presentatton such as ‘the mean was 14-2 
(SD 3-2) mg’ 1s preferred 
(4) When paired comparisons are made it is desirable to 
mdicate the variability of within-pair differences 
(5) Unusual methods of analysts should be described 
and/or referenced. 

Authors are referred to the general statistical guidelines of 
Altman et a! (1983) for advice about the presentation and 
etation of the statistical aspects of their research 
tman, D G , Gore, S M., Gardner, M J & Pocock, 

S. J. (1983) Statistical guidelines for contributors to 
medical journals. Br Med J 286, 1489-1493, 


Human 

Manuscripts should contain 8 statement that the work was 
approved by the etlucs committee of the institution in which it 
was done and that subjects gave informed consent to the work 
The editors reserve the right to reject papers if they consider 
the ethical justification to be questionable. 


References 

Iu the text, use the name of the author(s) followed by their 
date of publication, where there are two authors use the form’ 
Smith £ Brown 1972, where there are more than two authors 
use Robinson et al, 1979 

Arrange the list of authors quoted at the end of the text in 
alphabetical order set out as follows: 

Name(s) and initials of all author(s), year of publication (1n 
brackets), title of the article, name of the Journal (abbreviated 
according to Index Medicus), volume number, first and last 
page numbers. In the case of books the order 1s: Name(s) and 
initials of author(s), year of publication (in brackets), full title, 
edition, publisher and place of publisher, page numbers 
Where vdd ron the chapter title and the names of the 
editors should be given. 

References to ‘personal communications’ and ‘unpublished 
work’ may be quoted in the text but should not be included in 
the references Examples of the style to be used are given 
below 

Trudinger, B J, Lewis, P J & Petit, B (1979) Fetal 
breathing in intrauterine growth retardation. Br J 
Obstet Gynaecol 86, 432-436. 
E & Leitch, I (1971) The Physiology of 
2nd edn, Blackwell Scientific 
Publications, Oxford, p. 26 


Proofs and offprints 

Manuscnpts should specify the name and address of the 

author to whom correspondence and page proofs should be 

sent. Only essential corrections can be ted, more 

extensive alterations, which may delay publication, ‘will be 
ed to the author. Fifty offprints of each paper are 
lied free, but additional may be ordered on the 

printed sheet sent with the pr 
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